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PROCEEDINGS  OF  A  COMMITTEE  APPOINTED  BY  GOVERNMENT  IN  THEIR 
MINUTES  OF  CONSULTATION,  UNDER  DATE  THE  25™  NOVEMBER 
1851,  TO  EXAMINE  AND  REPORT  UPON  A  PLAN  SUBMITTED  BY 
CAPTAIN  BOULDERSON  FOR  CLEANSING  THE  DRAINS  OF  BLACK  TOWN 
BY  MEANS  OF  SEA  WATER  PUMPED  UP  BY  A  STEAM  ENGINE. 

PRESIDENT. 
Major  J.  T.  Smith,  Engineers. 

MEMBERS. 

Major  E.  C.  Cotton,  Engineers,  |     Captain  G.  C.  Colltee,  Engineers. 

Para  1.  Agreeably  to  the  instructions  contained  in  the  Minutes  of 
Consultation  of  Government  above  cited,  the  Committee  have  carefully  con- 
sidered the  project  submitted  by  Captain  (now  Major)  Boulderson,  for 
cleansing  the  drains  by  means  of  a  supply  of  sea  water  pumped  in  by  a  Steam 
engine  ;  and  as  they  are  unanimously  of  opinion  that  it  is  not  advisable  that 
the  Government  should  carry  it  into  execution,  they  deem  it  their  duty  to 
submit  the  following  Statement  of  their  opinions,  for  the  consideration  of  the 
Bight  Honorable  the  Governor  in  Council. 

2.  Upon  enquiring  into  the  nature  and  extent  of  the  evils  which  Major 
Boulderson's  scheme  is  designed  to  remedy,  they  find  that  they  are  chiefly 
confined  to  the  nuisances  arising  from  the  condition  of  the  main  sewer. 

3.  In  order  to  a  clearer  explanation  of  the  subject,  it  may  be  as  well  here 
to  mention,  that  Black  Town  is  built  on  two  ridges,  between  which  the  main 

.  sewer  lies  ;  and  the  whole  of  the  drains  are  comprehended  in  three  classes,  as 
follows  :— 1st,  the  primary  or  street  drains*  the  majority  of  which  run  north 
and  south,  along  the  ridges,  and  parallel  with  the  main  sewer ;  2ndly,  the 
secondary  drains,  down  the  ridges,  thus  leading  to  the  main  sewer  and 
3rdly,  the  main  sewer. 

*  There  are  no  house  drains  properly  so  called.  There  is  gene- ally  a  channel 
from  the  premises  of  each  house,  laid  without  much  attention  to  slope,  and  terminating 
-  an  ordice  in  the  face  of  the  front  wall,  down  which  the  liquid  refuse  trickles  presenting 
an  object  offensive  to  both  sight  and  smell. 
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4.  The  evils  proposed  to  be  remedied  are,  as  above  stated,  cbiefly  con- 
nected with  the  main  sewer.  Whatever  nuisances  may  be  caused  by  the 
primary  or  street  drains,  they  are  untouched  by  the  scheme  submitted  for  our 
opinion,  the  proposition  being  to  leave  them  exactly  as  they  are. 

5.  With  regard  to  the  secondary  drains,  the  Committee  have  reason  to 
think  after  some  enquiry,  that  but  a  very  small  proportion  of  the  complaints 
attach  to  them,  and  there  ought  to  be  no  complaint  at  all,  because  as  they  run 
down  the  slopes,  and,  in  general,  have  a  sufficient  inclination,  there  is  no  reason 
why  they  should  not,  if  properly  constructed,  be  maintained  at  all  times  in  a 
perfectby  inoffensive  state,  without  any  artificial  means. 

6.  It  is,  therefore,  in  the  main  sewer  alone  that  the  benefits  derivable 
from  Major  Boulderson's  plan  are  to  be  sought,  and  here  the  Committee  regret 
to  state  that,  after  the  most  attentive  consideration  of  the  subject,  they  are 
apprehensive  that  disappointment  may  be  met  with. 

7.  The  evils  of  the  main  sewer  are  caused  by  two  essential  defects,  viz., 
the  want  of  inclination  in  its  bed,  and  the  want  of  a  free  out-fall  at  its  mouth, 
which  is  below  the  level  of  high  water.*  No  amount  of  pumping,  in  the  man- 
ner proposed,  will  remedy,  or  even  palliate  these  defects.  Major  Boulderson's 
plan  contemplates  the  circulation  of  a  stream  from  the  heads  of  the  secondary 
drains  into  the  sewer.  By  this  the  secondary  drains  may  be  kept  clean  and 
inoffensive,  but  they  ought  to  be  so  without  artificial  washing.  The  evil  of 
the  main  sewer  will  not  be  corrected  thereby,  because,  for  want  of  slope  in  its 
bed,  the  sewage,  however  diluted,  would  not  flow  with  sufficient  velocity  to 
keep  clear  of  deposit,  even  were  the  mouth  constantly  open ;  and  for  want  of 
outlet,  the  corrupt  mass  is  obliged  to-  be  kept  for  many  hours  in  a  state  of 
stagnation,  deposit,  and  decomposition. 

8.  The  mere  circumstance  of  dilution  of  the  sewage,  the  Committee 
think,  cannot  be  depended  upon  as  certain  to  remove  the  annoyances  occasioned 
by  the  main  sewer.  Indeed,  there  are  some  peculiarities  connected  with  its 
condition,  which  tend  to  create  a  doubt  whether  the  evils  may  not  even  be 
increased  by  augmenting  the  bulk  of  fluid. 

9.  At  present,  in  consequence  of  the  slight  fall  the  main  sewer  does 
possess,  the  whole  of  the  filthy  stream  dribbling  into  it  from  the  secondary' 
drains,  slowly  finds  its  way  to  the  two  mouths,  north  and  south,  where  the 
stagnation,  ferment,  and  decomposition,  go  on  at  a  distance  from  the  inhabi- 
tants.   If  the  main  sewer  be,  as  Major  Boulderson  proposes,  daily  filled,  it  is 

*  The  form  of  the  sewer  is  objectionable,  and  in  one  part  it  lias  a  reverse  slope. 
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to  bo  l'eared  that  the  nuisance  of  decomposition,  and  the  generation  of  noxious 
gases,  which  would  then  take  place  along  the  entire  length  of  the  sewer,  might 
lead  to  more  inconvenience  than  is  now  experienced.    This  evil  is  complained 

of  in  the  low  lying  districts  of  London, 
Report  of  General  Board  of  Health,  ,    .       5  ■»...  , 

Appendix  II,  page  132.  although,  u  addition  to  the  great  advan- 

tage of  a  cold  climate,  (as  opposed  to  che- 
mical decomposition)  the  drains  are  washed  out  with  a  quantity  of  water  from 
the  Thames  "  probably  at  least  from  8  to  10  times  greater  than  the  ordinary 
sewage  flow"  and  the  effect  of  the  gradual  filling  of  the  sewer  in  developing 
the  nuisance  is  clearly  exhibited  in  the  following  extracts  from  the  evidence  of 
Mr.  Lovick,  the  Officer  in  charge. 

"  You  of  course  have  had  to  flush  the  sewers  in  the  Surrey  and  Kent 
'  district,  and  have  observed  there  the  effect  of  the  intermittent  discharges  of 
"  thedrainaga  matters,  which  are  backed  up  and  kept  within  the  district 
"  during  high  water.  In  the  discharge  of  the  sewer  there,  is  not  the  superna- 
"  tant  sewage  water  decanted  offy  leaving  the  matter  deposited,  and  what  are 
"  its  effects  ? 

Report  of  General  Board  of  Health,  "  Yes. — From  the  drainage  matter  in 
Appendix  11,'page  131.  ,«  thig  digtrict  being  lo(jked  in  for  many 

"  hours  in  each  day,  a  very  large  proportion  is  deposited,  and,  when  the  outlets 
"  become  free  then  the  liquid  portion,  with  but  a  slight  amount  of  solid  matter 
"  is  decanted  off,  or  flows  into  the  Thames.  And,  as  the  reservoir  sewers 
"  become  full,  the  foul  gas  is  expelled  from  them  through  every  opening,  into 
"  the  public  thoroughfares,  and  into  private  houses.  And  the  generation  of 
"  foul  gas  is  quickened  by  the  stagnation  of  the  drainage,  being  continually 
"  formed,  and  continually  expelled,  by  the  progressive  accumulation,  so 'that 
"  not  only  are  mechanical  difficulties  created,  but  health  is  jeopardised  by  this 
"  arrest  of  the  flow."    P.  131. 

10.  The  evil  would  not  be  remedied  by  the  fact  of  the  main  sewer  being 

arched  over,  as  will  be  seen  by  the  following  Statement  of  the 
Report  p.  227.    Commissioners.    "  Loud  demands  have  been  made,  that  long 

"  lines  of  open  ditches  and  sewers  containing  stagnant  deposit 
"  should  be  arched  over,  but  this  measure,  as  now  executed,  though  it  may 
"  mask,  actually  aggravates  the  evil,  at  an  expense  often  double  that  which, 
"  with  a  proper  combination  of  works,  would  suffice  for  its  prevention." 

11.  From  the  experience  above  detailed,  it  appears  to  the  Committee  to 
be  a  matter  of  some  doubt  whether  any  material  diminution  of  the  evils  caused 
by  the  main  sewer  would  be  obtained  by  the  agency  of  Major  Boulderson's 
proposed  scheme  ;  and,  adverting  to  the  entire  system  of  drains,  and  the  incon- 
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venienccs  experienced  from  them,  that  the  only  part  certain  of  improvement 
thereby  would  be  tlie  secondary  drains,  in  respect  of  which  the  least  inconve- 
nience is  now  felt ;  and  where,  as  before  observed,  but  for  defects  of  construc- 
tion capable  of  remedy  without  other  aid,  no  inconvenience  would  be  felt 
at  all. 

12.  Although  the  Committee  cannot,  for  the  reasons  above  stated,  ap- 
prove of  Major  Boulderson's  project,  they  have  given  it  their  most  attentive 
study,  and  they  have  the  honor  to  subjoin  a  Memorandum  specifying  the  des- 
cription of  engine,  pumping  apparatus,  and  water  pipes,  suited  to  carry  it  into 
operation  in  the  most  efficient  manner. 

13.  The  true  and  only  complete  remedy  for  the  evils  of  the  main  sewer,  as 
well  as  of  all  the  other  drains,  is  an  improvement  in  their  form  and  capacity, 
and  their  arrangement  upon  proper  slopes,  so  that  the  sewage  shall  never  be 
allowed  to  stagnate  ;  a  continuous  flow  being  kept  up  from  the  moment  of  its 
entrance,  to  that  of  final  discharge.  The  realization  of  this  principle  would 
probably  require  the  aid  of  steam  power,  but  not  for  the  purpose,  nor  to  the 
extent  necessary  by  Major  Boulderson's  scheme.  It  has  been  satisfactorily 
proved  by  H.  M.  Sanitory  Commissioners,  that  the  most  perfect,  as  well  as 
the  most  economical  system  is,  to  lead  the  sewer  down  at  a  proper  inclination 
to  an  artificial  out-fall,  and  there,  if  necessary,  pump  up  its  contents  for  dis- 
charge ;  and  it  is  agreed  that  the  .cost  of  sufficient  pumping 

Report  p,  221.    applied  in  this  way  is  "  greatly  below"  that  of  sufficient  flush- 
ing through  the  same  districts. 

14.  These  principles  are  new,  and  their  publication  has  placed  the  science 
of  hydraulics,  as  applicable  to  the  drainage  of  cities,  upon  a  new  basis.  Had 
the  Committee  not  been  possessed  of  H.  M.  Sanitory  Commissioner's  very 
valuable  report,  lately  transmitted  to  Madras  by  the  Honorable  the  Court  of 
Directors,  they  would  not  perhaps  have  been  inclined  to  speak  so  decidedly  in 
condemnation  of  Major  Boulderson's  project. 

15.  The  report  above  alluded  to  has  so  clearly  established,  that  in  all 
cases  the  water  supply  of  the  inhabitants  of  a  city,  and  its  drainage  ought  to 
be  treated  in  combination,  that  it  appears  to  the  Committee  to  be  their  duty 
respectfully  to  point  out  to  Government  the  great  importance  of  not  separating 
them  unless  the  impossibility  of  the  combination  were  proved.  As  regards  the 
vital  influence  of  an  abundant  supply  of  fresh  water  to  the  sanitory  welfare  of 
a  town,  there  can  be  no  difference  of  opinion,  but  in  the  present  instance,  as  it 
has  been  apprehended  that  the  supply  would  be  precarious  and'uncertam,  the 
Committee  would  suggest  that  a  full  and  careful  enquiry  should  be  made  into 
the  sources  and  best  means  of  procuring  fresh  water,  and  a  report,  based  upon  a 
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„  survey  of  the  localities,*  obtained  as  to  the  feasibility 

*  Madras  wells,  „    .  ...  .  . 

PaJafj  of  guarding  against  the  deficiency  in  the  hot  season, 

Cortelar,  >  Rivers.  together  with  a  notice  of  the  quality  of  any  Supply 

Chembruinbauciim,  )  ^  procurable  from  the  tanks  as  compared  with  the  best 
Red  Hill,  >  |.   now  in  use  and  the  ordinary  produce  of  the  wells.  They 

are  of  opinion  that  the  result  of  such  an  enquiry  would 
most  probably  have  the  effect  of  removing  the  doubts  which  at  present  inter- 
fere with  the  bestowal  of  this  great  blessing  on  the  people ;  and  it  may  be  re- 
marked, that  while  the  effect  of  sucli  a  supply  bestowed  at  the  present  junc- 
ture would  be  to  realize  more  than  all  the  advantages  contemplated  in  pump- 
ing up  water  from  the  sea,  in  as  much  as  it  would  circulate  through  all,  in- 
stead of  a*  part  only  of  the  drains,  the  effect  of  such  a  boon  con- 
*  £th.        ferred  subsequently  to  the  completion  of  the  plan  now  under  con- 
sideration, would  be  to  neutralize  its  action,  and  necessitate  its 
abandonment. 

16.  "With  the  information  thus  obtained,  the  Committee  would  strongly 
recommend  that  the  entire  subject  of  the  water  supply  and  drainage  of  the 
Black  Town  should  be  thoroughly  studied  in  all  its  details,  with  a  view  to  the 
reformation  and  re-establishment  of  the  whole  upon  sound  principles.  This 
proposition  may  perhaps  suggest  an  alarming  idea  of  the  magnitude  and  ex- 
pense of  the  undertaking,  but  it  must  be  remembered,  that  though  it  is  essen- 
tial that  all  the  necessary  works  shoidd  be  previously  planned  and  determined 
upon,  yet  the  fact  of  doing  so,  wiU  not  only  not  add  to  the  actual  outlay,  but 
in  all  probability  greatly  diminish  it,  by  preventing  useless  constructions  ;  and 
if,  as  it  is  probable,  it  should  appear  that  a  large  proportion  of  the  existing 
drainage  needs  to  be  built  anew,  this  circumstance  would  merely  indicate  the 
necessity  for  a  reform  which  is  actually  in  progress,  but  which  being  carried  on 
in  connection  with  the  former  system,  may  perhaps,  it  is  feared,  be  found  to  be 
carried  on  in  vain. 

17.  It  is  the  more  necessarythat  the  subject  shouldbe  thoroughly  considered 
beforehand;  because  no  appreciable  good  can  be  done  except  at  a  considerable 
expense.  For  instance,  the  Committee  roughly  calculate  the  cost  of  establish- 
ing Captain  Boulderson's  scheme,  inoperative  although  it  be  upon  three  fourths 
of  the  drains,  at  little  short  of  2  lacs  of  Eupees,  and  they  do  not  think  that  the 
complete  establishment  of  this  part  of  Madras  in  water  supply  and  drainage  on 
correct  principles  would  cost  much  more,  while,  it  is  to  be  remarked  that  even 
the  latter  would  be  by  no  means  the  whole  expenditure,  as  Black  Town  is  only 
a  part  of  the  city,  of  which  there  are  other  parts  equally  or  more  urgently 
claiming  consideration. 

IS.    The  Committee  would  beg  very  respectfully  to  bring  to  the  notice  of 
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the  Right  Honorable  the  Governor  in  Council,  that  in  order  to  ensure  success 

in  the  preparation  of  a  well  considered  and  comprehensive  system  of  water  sup- 
ply and  drainage  for  tins  very  extensive  and  populous  city,*  it 

*  700,000.  appears  to  them  indispensable  that  the  undivided  attention  of 
at  least  one  officer  should  he  given  up  to  it.f   This  subject  has 

beep  so  prominently  brought  to  notice  by  II.  M.  Sanitory  Commissioners,  that 
the  Committee  need  not  do  more  than  refer  to  their  report 

Beport  p.  300.        and  state  their  entire  concurrence  in  their  views. 

19.  Such  a  plan  the  Committee  need  not  say  it  is  quite  beyond  their 
power  to  prepare,  while  they  are  individually  occupied  in  their  own  more  im- 
mediate duties,  but  they  consider  it  their  duty  to  offer  the  following  remarks 
and  suggestions,  based  on  information  gathered  in  the  course  of  their  investi- 
gations, which  though  necessarily  imperfect,  have  not  been  altogether  superfi- 
cial. 

1st.  It  appears  that  a  scheme  for  improving  the  drainage,  of  Black  Town 
will  not  benefit  more  than  one  third  of  Madras,  and  that,  as  Mr.  Elliot  the 
Chief  Magistrate  states,  the  portion  at  present  best  provided  for  already. 

2d.  That  the  pipe  drainage  so  strongly  recommended  by  H.  M.  Sanitoiy 
Commissioners  seems  peculiarly  well  suited  to  the  chief  portion  of  Black  Town, 
and  also  to  the  other  low  lying  districts  of  Madras. 

3d.  That  the  discharge  from  pipe  drainage  would  be  less  impeded  by  the 
action  of  the  surf  than  that  from  large  sewers. 

4th.  That  an  additional  supply  of  good  water  in  all  parts  of  Madras  is  a 
great  desideratum. 

5th.  That  some  additional  supply  may  be  had  from  the  present  wells  on 
the  north  side  of  Black  Town. 

6th.  That  a  large  further  supply  of  the  same  excellent  water  might  be 
had  from  wells  sunk  at  a  spot  three  miles  north  of  the  present  wells. 

7th.  That  a  liberal  supply  of  water  brought  into  convenient  positions  for 
the  benefit  of  the  inhabitants  of  Madras,  would  lead  to  its  use  by  the  people  in 
such  quantity  as  to  render  the  sewage  sufficiently  fluid  for  pipe  drains,  if  it  be 
not  so  already. 

8th.  That  fresh  water  to  a  considerable  extent  might  be  collected  in  a 
tank  formed  in  the  valley  of  the  Mayar,  the  ground  being  peculiarly  favorable. 

f  An  establishment  of  one  or  two  Surveyors,  Draughtsmen  and  Estimate  maker, 
besides  three  or  four  Lascars  would  be  necessary  also. 
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9tli.  That  the  tract  of  ground  south  of  the  Adayar  would  probably  sup. 
ply  the  adjacent  section  of  Madras  with  water  of  the  same  quality  as  ia  now 
procured  from  the  wells  in  the  north  of  Black  Town. 

10th.  That  nothing  would  so  effectually  secure  Madras  against  the  risk 
of  an  insufficient  supply  of  water  as  a  tank  in  the  neighbourhood  supplied  by 
a  river. 

11th.  That  the  most  certain  river  is  the  Palar,  whose  waters  already 
come  to  Madras  iii  small  quantities,  by  indirect  channels. 

12th.  That  the  Adayar  river  has  never  been  a  year,  the  Committee  be- 
lieve, without  water  sufficient  to  fill  such  a  tank  as  is  required,  and  there  is 
reason  to  think  that  either  in  its  bed,  or  elsewhere  in  the  neighbourhood  of 
Madras,  there  would  be  no  difficulty  in  forming  a  tank  of  capacity  sufficient  to 
supply  Madras  for  two  years  if  necessary. 

13th.  The  Committee  have  learnt  that  it  is  in  contemplation  to  build  an 
open  brick  sewer,  in  lieu  of  the  stagnant  ditch  joining  the  cesspool  on  the 
northern  esplanade  with  the  Cooum  river.  This  work  as  it  appears  to  them, 
might  be  dispensed  with,  and  the  ditch  filled  in ;  whereby  a  considerable  ex- 
penditure might  be  saved,  and  a  complete  remedy  for  the  nuisance  substituted 
for  a  very  questionable  one. 

14th.  The  Committee  beg  respectfully  to  draw  the  attention  of  Govern- 
ment to  two  points,  which  though  indirectly  connected  with  the  subject  of 
then-  report,  they  trust  they  will  be  excused  for  noticing — 1st,  whether  it  be 
not  very  undesirable  that  the  tract  of  land  on  the  north  side  of  the  Black 
Town  walls  should  be  permitted  to  become  gradually  converted  into  native 
parcherries,  by  the  increasing  settlement  of  many  thousands  north  of  the 
Monegar  Choultry.  They  are  apprehensive  that  the  gradual  extension  of 
crowded  dwellings  on  that  side,  may  ere  long  have  a  sensible  effect  upon  the 
purity  of  the  supplies  of  fresh  water  gathered  from  the  sand  between  Trivatoor 
and  Madras.  They  think  it  would  be  very  desirable  to  keep  that  neighbour- 
hood free  from  dense  occupation,  as  much  as  possible. 

2ndly.  The' Committee  finding  that  the  greatest  cause  of  complaint 
against  the  drainage  of  Black  Town  is  the  stench  from  the  lower  end  of  the 
southern  main  sewer,  and  being  of  opinion  that  the  evil  might  in  a  great 
degree  be  overcome  by  cheap  and  simple  means,  strongly  recommend  that  the 
remedy  should  be  applied  at  once,  oven  though  it  should  entail  a  small  outlay 
on  a  work  which  would  be  useless  if  the  drainage  they  suggest  is  adopted  •  as 
the  preliminary  measures  proposed  cannot  be  completed  for  some  time  and'tho 
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evil  is  one  which  aflbrcls  good  ground  for  complaint,  and  a  necessity  for  imme- 
diate remedy. 

20.  The  portion  of  the  sewer  alluded  to  was  built  with  a  reverse  slope 
towards  the  land,  under  the  impression  that  the  sea  water  would  flow  in  during 
a  part  of  the  day  and  wash  the  drain,  hut  experience  has  proved  the  supposi- 
tion erroneous.  The  drain  cannot  he  left  open  for  the  admittance  of  the  sea 
water,  as  in  that  case,  the  sand  enters  with  it,  and  chokes  the  passage — the 
only  effect  being  that  a  reservoir  is  formed,  in  which  a  vast  quantity  of  sewage 
is  collected.  The  sewer  is  never  emptied,  and  the  fluid  when  discharged  ap- 
pears, in  consequence,  to  be  far  more  offensive  than  it  otherwise  would  be. 
This  seems  a  natural  result  of  such  a  body  of  sewage  remaining  to  decompose 
throughout  the  day ;  and  the  comparatively  inoffensive  discharge  from  the 
northern  drain  which  has  no  reverse  slope,  confirms  us  in  our  belief  that  it  is  so. 

21.  The  remedy  for  this  would  be  to  raise  the  floor  of  the  sewer  to  such 
a  direct  slope  as  the  levels  will  admit  of ;  which  in  the  opinion  of  the  Com- 
mittee would  not  diminish  the  capacity  of  the  drain  so  as  to  reduce  its 
efficiency. 

The  Committee  would  finally  recommend  that  the  temporary  improvement 
just  noted  be  immediately  made,  and  enquiries  instituted  as  to  the  best  means 
of  procuring  and  distributing  a  supply  of  fresh  water  for  the  use  of  the  town 
at  the  rate  of  5,000  to  7,000  cubic  yards  per  diem. 

J.  T.  SMITH,  Major,  \ 

FRED.  COTTON,  \ Engineers. 

G.  C.  COLLYER,  Bt.  Captain.  ) 

Fobt  St.  Geoeoe,  J 
9th  Fell/.  1852.  i 
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MEMORANDUM  OF  THE  APPARATUS  REQUIRED  FOR  MAJOR  BOULDERSON'S 

SCHEME. 

One  40  horse  power  steam  engine  adapted  to  a  forcing  pump  and  intended 
to  raise  sea  water  from  a  few  feet  beneath  its  own  level  to  a  total  height  of  40 
feet  above  the  canal  level  at  the  rate  of  about  8  cubic  feet  per  second ;  and 
also  by  a  separate  Mechanism,  worked  within  the  same  building  [to  be  con- 
structed to  suit  the  engine  and  apparatus*]  to  work  a  bailing  scoop,  or  other 
pump  suited  to  lift  sewage  to  a  height  varying  at  different  times  from  4  to  12 
feet,  or  if  it  can  be  done  without  inconvenience  from  4  to  20  feet  at  the  rate 
of  2£  cubic  feet  per  second.  The  height  of  12  feet  has  been  taken  in  estimat- 
ing the  power  of  the  engine  (working  night  and  day)  at  40  horses,  if  a  greater 
height  can  be  conveniently  arranged  as  the  lift,  a  slight  addition  to  the 
horse  power  may  be  allowed  for,  if  thought  necessary. 

In  addition  to  the  steam  engine,  pumping  and  lifting  apparatus,  there 
will  be  required  the  following  pipes  : 

1000  feet  of  8  inch  pipe  with  one  junction 

piece  carrying  on  each  side  a  branch 

service  pipe  of  3  inch  drain,  a  few  inches 

long,  furnished  with  turn  cock. 

1500  feet  12  inch  do.  with  3        *-;  •'  

3000  feet  14  inch  do.  with  6 
1400  feet  15  inch  do.  with  2 
1500  feet  16  inch  do.  with  2 
2800  feet  17  inch  do.  with  4 
1200  feet  19  inch  do.  with  2 
4500  feet  20  inch  do.  with  0 
1200  feet  21  inch  do.  with  2 
1000  feet  22  inch  do.  with  2 
1000  feet  23  inch  do.  with  2 
1000  feet  24  inch  do.  with  2 
2500  feet  25  inch  do.  with  0 

2  sluice  cocks  for  pipes  25  inch  drain. 

1    do.  do.  do.    20  do.  do. 

1    do.  do.  do.    24  do.  do. 

1  do.  do.  do.    17  do.  do. 

2  do.  do.  do.     8  do.  do. 

All  these  pipes  of  whatever  material  composed  ought  to  be  capable  of 
standing  on  hydraulic  pressure  of  50  or  60  feet. 

*  NoTK-Such  as  that  designed  by  Mr.  W.  F.  and  described  in  Mr.  Wcales'  rudi- 
mentary  treaties  on  the  drainage  of  districts  and  lands,  page  72. 


do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 
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FROM  THE  MILITARY  BOARD,  TO  LIEUTENANT  GENERAL  THE  RIGHT 
HONORABLE  SIR  HENRY  POTTINGER,  BART ,  G.  C  B., 
GOVERNOR  IN  COUNCIL,  &C.  &C.  &C. 

Eight  Honorable  Sie, 

Tlie  Minutes  of  Consultation,  of  Government  quoted  in  the  margin,  con- 
veyed to  us  the  sanction  of  the  Honorable  Court  for  an  ex- 
No.  1077,  dated     penaitare  of  Rupees  73,925-0-1  upon  two  objects  connected 
25th  Nov.  1851.    1  .,,,,...«  ™    ,  m 

with  the  drainage  ol  Black  lown,  viz. : — 

1st, — Reconstructing  that  portion  of  the  main  sewer  of  Black  Town 
which  traverses  the  north  Esplanade  of  the  Fort,  and  through  which  the 
sewerage  of  Madras  discharges  itself  into  the  sea,  Rupees  27,670-12-4. 

2d. — Constructing  a  masonry  channel  in  the  place  of  the  ditch  as  a  sur- 
face drain  for  that  part  of  the  Esplanade,  Rupees  46,254-3-9. 

2.  On  receipt  of  these  orders  this  Board  invited  tenders  for  the  execution 
of  these  works  on  contract  ;  hut  before  completing  agreements  for  their  exe- 
cution, it  was  necessary  to  determine  how  to  dispose  of  the  sewerage  while  the 
alterations  to  the  Tunnel  were  in  progress  ;  as  those  alterations  were  of  a 
nature  to  involve  it's  disuse  during  that  time,  viz.,  for  a  period  of  18  months. 

If,  during  the  operations  on  the  Tunnel,  we  were  to  keep  the  west  ditch 
open  and  allow  the  whole  sewerage  of  this  large  town  to  flow  from  the  main 
drain  by  that  ditch  into  the  Cooum  ;  that  river  becoming  the  receptacle  of  all 
the  filth,  would  carry  the  effluvia  throughout  the  whole  of  Madras.  And  inde- 
pendently of  the  stench  which  would  be  insufferably  offensive  throughout  the 
Fort,  the  town,  and  all  Madras,  it  cannot  be  doubted  that  the  effect  on  the 
health  of  a  locality  so  thickly  peopled  would  be  exceedingly  prejudicial  ;  and 
lasting  for  so  long  a  time  it  might  very  likely  give  rise  to  destructive  epidemic. 
The  only  alternative  that  occurred  to  us  was  to  deviate  from  the  sanctioned 
design  so  far  as  to  construct  an  entirely  new  Tunnel  alongside  of  the  present 
one,  so  that  the  latter  might  continue  in  use  till  the  new  work  should  be  com- 
pleted. But  as  this  would  involve  a  material  augmentation  of  the  cost,  inas- 
much as  the  sanctioned  estimate  contemplates  rebuilding  only  the  superstruc- 
tion  of  the  Tunnel  on  the  old  foundation  and  flooring,  and  as  at  the  best,  this 
work  would  only  be  a  mere  partial  attempt  to  correct  a  system  of  works  already 
pronounced  by  a  Committee  of  Engineer  Officers  to  be  defective  in  principle,  wo 
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deemed  it  expedient  to  defer  further  consideration  of  this  important  question, 
till  our  colleague  the  new  Chief  Engineer  Col.  A.  Cotton,  should  take  his  seat 
at  the  Board.* 

3.  On  the  Chief  Engineer  assuming  charge  of  his  office  in  June  1852,  the 
papers  were  put  into  his  hands,  and  in  a  Memorandum  dated  31st  August,  he 
laid  his  sentiments  before  the  Board.  The  paper  will  be  found  in  Appendix 
A,  and  we  beg  to  recommend  it  to  the  attentive  perusal  of  your  Excellency  in 
Council.    Its  purport  in  brief  is  as  follows  : — 

In  the  first  place  the  Chief  Engineer  expressed  the  opinion,  entirely  in 
concurrence  with  that  at  which  the  other  members  of  the  Board  had  previous- 
ly arrived,  that  the  reconstruction  of  the  main  sewer  as  sanctioned  was  impos- 
sible. He  then  proceeded  to  take  a  general  view  of  the  various  objects,  sani- 
tary and  pother,  which  had  been  contemplated  for  the  improvement  of  Madras, 
several  of  which  have  already  been  placed  before  this  Board  by  the  Government, 
and  showed  how  intimately  they  are  all  connected  (with  the  exception  of  the 
survey  )  ;  pointing  out  how  all  have  failed  hitherto — as  remarked  before,  by 
the  :  Committee  of  Engineer  Officers  appointed  in  1851  to  report  on  a  project 
for  the  cleansing  of  Black  Town, — for  want  of  an  Officer  unincumbered  with 
other  duty,  to  enter  into  a  full  investigation  of  these  important  questions. 

4.  The  Chief  Engineer  then  adverts  to  the  scheme  proposed  by  the  same 
Committee,  for  effecting  the  cleansing  of  Madras  by  means  of  a  reservoir  of 
water  to  be  formed  by  damming  up  the  Adyar  river  above  St.  Thomas'  Mount, 
and  shows  how  such  a  reservoir  with  subordinate  works,  would  secure  all  the 
objects  already  adverted  to,  besides  others  of  not  inferior  moment  ;  and  points 
out  not  only  that  this  may  be  done  at  a  cost  which  must  be  pronounced  insig- 
nificant in  comparison  with  the  results  to  be  obtained  even  if  the  capital  were 
to  be  wholly  sunk,  but  also  that  in  fact  the  outlay  would  yield  a  considerable 
return. 

5.  These  objects  are  detailed  in  the  8th  para  of  the  Chief  Engineer's 
Memorandum.    We  will  briefly  recapitulate  them  here. 

1st. — Securing  a  full  supply  of  wholesome  fresh  water,  not  only  for 
Black  Town  but  for  all  the  suburbs  and  out-villages  of  the  Presidency, 
numbering  a  population  of  700,000  persons. 

*The  plans  and  estimates  were  framed  and  submitted  to  Government  several  years 
ago,  before  any  of  the  present  members  of  this  Board  were  connected  with  it  ;  the  omis- 
sion to  provide  means  for  disposing  of  the  sewerage  during  the  reconstruction  of  the 
Tunnel  must  have  been  owing  to  this  one  work  being  part  of  a  more  extensive  scheme 
for  the  draiuage  of  Madras  to  be  executed  partly  under  Government,  and  partly  under 
the  Assessment  department. 
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2d.— Thoroughly  cleansing  Black  Town,  Triplicane,  and  all  the  other 
Towns  and  Villages  of  Madras. 

3d. — Keeping  the  Cooum  and  Adyar  Rivers  always  sweet  and  pure. 

4th. — Irrigating  the  whole  of  the  lands  of  Madras  so  far  as  that 
might  he  required,  viz.,  a  full  supply  for  the  rice  lands,  and  the  smaller 
supply  necessary  for  plantations,  gardens,  compounds,  &c,  and  this  with 
better  water  and  at  a  far  cheaper  rate  than  that  at  which  it  can  now  he 
done  from  wells. 

5th. — The  north  Canal  (Cochrane's)  would  be  kept  always  full  and 
capable  of  navigation  without  obstruction. 

6th. — A  line  of  navigation  would  be  formed  from  beyond  the  Mount 
along  the  deep  bed  of  the  long  tank  and  the  Nungumbaukum  tank  to  the 
Cooum  river  and  the  north  Canal  ;  whereby  the  commodities  brought  in 
by  the  latter  would  be  distributed  to  all  parts  of  the  Presidency,  instead 
of  requiring  to  be  unloaded  at  the  furthest  corner  of  Black  Town. 

7th. — Granite  could  be  brought  from  the  Mount  into  Madras  at  a 
very  cheap  rate,  and  would  be  available  for  many  purposes  ;  among  them 
for  making  the  roads,  being  a  much  more  durable  material  than  the  iron 
stone  now  used.  It  coidd  also  be  laid  down  at  the  Beach  for  the  con- 
struction of  groins  at  about  one-fourth  of  the  present  cost  ;*  and  ulti- 
mately when  the  construction  of  a  Pier  or  a  Breakwater  shall  be  resolv- 
ed on,  this  resource  will  be  of  great  importance. 

8th.— The  Canal  along  the  deep  beds  of  the  two  tanks  above  speci- 
fied would  furnish  irrigation  for  all  the  land  now  watered  by  those  tanks. 
It  would  therefore  be  unnecessary  to  fill  them  higher  ;  and  the  whole 
of  their  extensive  shallow  beds,  of  which  a  considerable  part  is  already 
cultivated  when  the  water  subsides,  might  be  watered  from  the  new 
reservoir,  or  would  be  available  for  building. 

The  sources  of  income  calculated  upon  in  connection  with  the  works  are 
the  following  :  payment  for  water  used  for  irrigation,  and  if  thought  expedient, 
for  that  supplied  for  domestic  use,  and  a  toll  on  the  Canal,  and  a  rate  for  the 
use  of  water  power.  Further  details  of  the  plan  will  be  found  in  paras  9  to  12 
of  the  Memorandum. 

6.  On  receiving  the  Memorandum  of  the  Chief  Engineer,  the  Board 
fully  concurred  with  him  that  the  various  subjects  connected  with  local  im- 
provement ought  to  be  taken  up  together  ;  and  his  project  for  effecting  them 
all,  commended  itself  strongly  to  their  judgment  as  well  deserving  that  full 
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investigation  which  ho  proposed.  It  seemed  proper  however,  hefore  submitting 
to  Government  any  recommendation  to  that  end,  to  make  further  enquiry  on 
some  points  on  which  information  was  within  the  Board's  reach,  especially  as 
to  the  sanitary  condition  of  Madras  under  oxisting  circumstances,  and  the  pro- 
bability of  improvement  by  means  of  a  full  supply  of  water  for  domestic  use 
and  for  cleaning  the  sewers. 

7.  With  this  view  we  addressed  the  Medical  Board,  requesting  such 
information  as  they  could  afford,  as  to  the  amount  of  disease  now  prevailing  at 
the  Presidency  and  due  to  removeable  causes  ;  and  whether  a  more  effectual 
cleaning  of  the  sewers  be  necessary  as  a  means  of  preventing  disease.  We  also 
wrote  to  the  Chief  Magistrate  soliciting  his  opinion  on  similar  points,  and  to 
the  Superintendents  of  the  Gun  Powder  and  Gun  Carriage  Manufactories,  re- 
questing to  know  to  what  extent  water  power  could  be  made  use  of  in  those 
Establishments  respectively,  to  economise  labour.  We  also  endeavoured  to 
ascertain  from  the  Marine  Board  what  benefit  would  be  likely  to  accrue  if  fresh 
water  for  supplying  the  shipping  in  the  roads  were  laid  on  at  the  very  Beach. 
These  letters,  and  the  replies  received  to  them  will  be  found  among  the  printed 
papers  accompanying. 

8.  The  Medical  Board  transmitted  with  their  reply  six  reports  on  the 
subjects  in  question,  being  from  the  Surgeons  of  each  the  Presidency  Districts 
and  from  the  Superintending  Surgeon  ;  three  of  them  written  in  consequence  of 
our  letters  to  the  Medical  Board,  and  the  others  a  few  years  ago,  and  already 
on  the  records  of  the  Board.  These  documents,  corroborated  as  they  are  by 
the  opinion  of  the  Medical  Board  itself,  fully  establish  the  necessity  of  an  in- 
creased supply  of  water,  as  one  important  means  of  removing  the  present 
abounding  causes  of  disease  and  mortality  in  all  the  populous  localities  of 
Madras.  We  will  here  make  only  a  few  brief  extracts  from  them  ;  but  we  beg 
to  recommend  the  whole  series  as  well  deserving  attention,  in  connection  with 
the  sanitary  improvement  of  Madras. 

9.  Mr.  Cole  reporting  on  the  4th  District,  in  May  1848,  calls  particular 
attention  (Appendix  M)  to  the  very  offensive  nullah  north  of  St.  Thome, 
which  in  fact  forms  the  only  receptacle  for  the  densely  peopled  and  filthy  Ma- 
homedan  suburb  of  Triplicane.  The  stream  is  insufficient  to  keep  the  mouth 
of  the  nullah  open  except  during  the  rains,  so  that  at  other  seasons  the  sewer- 
age accumulates  in  the  shallow  basin  within,  and  it  is  well  known  that  during 
the  dry  season  the  stench  becomes  so  excessively  offensive  that  the  road  in  the 
neighbourhood  is  hardly  passable,  and  an  artificial  opening  is  sometimes  made, 
so  as  to  empty  the  reservoir  into  the  sea.  Mr.  Cole  proposes  a  means  of  abat- 
mg  this  pestilential  nuisance,  which  would  be  expensive,  whilst  its  success  seems 
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more  than  doubtful  ;  but  a  command  of  water  would  secure  the  object  effectu- 
ally, as  it  would  keep  the  bar  open,  and  the  filth  of  each  day  would  be  dis- 
charged immediately.  Speaking  of  the  drains  withiiv  Triplicane,  Mr.  Cole  fur- 
ther says — "  An  increase  in  the  number  of  Scavengers  is  much  called  for,  and 
"  a  more  frequent  and  complete  clearing  of  the  drains  in  these  localities  is 
"  much  required."  A  good  supply  of  water  would  effect  this  clearing  much 
better  than  any  number  of  Scavengers. 

Dr.  Cleghorn  writing  of  the  same  District  in  1852,  corroborates  this  opi- 
nion as  to  the  noxiousness  of  the  drains  and  the  necessity  of  cleansing  them  ; 
he  says  (Appendix  B)  "a  more  frequent  and  thorough  cleansing  of  them  would 
"  be  a  great  improvement,  particularly  in  the  hot  months,  when  there  is  no 
"  flow  of  water  to  carry  off  the  offensive  matter  lodged  in  them,  which  here 
"  and  there  accumulates  and  stagnates,  to  the  injury  of  health  and  to  the  an- 
"  noyance  of  the  surrounding  population." 

10.  Mr.  Kellie  writing  in  1848,  of  the  populous  suburbs  of  Vepery  in- 
"  eluded  in  the  2d  District,  speaks  as  follows,  (Appendix  N)  "  The  low  level  of 
"  the  ground  necessarily  renders  the  drainage  very  imperfect,  and  after  rain, 
"  almost  every  compound  becomes  a  stagnant  pool,  and  fluid  filth  collects  in 
"  every  street.  In  this  division  many  of  the  gutters  are  paved  with  brick,  but 
"  either  from  the  natural  difficulty  alluded  to,  or  carelessness  on  the  part  of 
"  the  inhabitants  and  Scavengers  in  allowing  the  drains  to  become  obstructed, 
"  the  dirty  water  is  allowed  to  collect  and  stagnate  in  the  gutters,  and  the 
<{  drains  seem  more  a  receptacle  for  the  fluid  filth  of  the  community,  than  a 
"  channel  for  its  removal." 

"  In  the  very  centre  of  this  neighbourhood  some  of  the  drains  actually 
"  terminate  in  a  large  tank,  which  seems  now  half  full  of  liquid  filth." 

"  The  northern  portion  of  this  division  is  extremely  filthy,  and  no  effort, 
"  certainly  no  efficient  one,  seems  to  be  made  for  the  removal  of  the  animal 
"  and  vegetable  remains  which  every  where  abound,  the  smell  is  most  offensive, 
"  and  it  is  difficult  to  conceive  how  people  can  exist  in  such  an  atmosphere. 
"  Sickness  to  a  considerable  extent  prevails  in  this  division  and  it  is  in  such 
"  localities  that  cholera  usually  first  appears,  and  afterwards  spreads  into  the 
"  more  respectable  portions  of  the  Town." 

Among  the  remedial  measures  which  he  proposes,  are  the  adoption  of 
more  efficient  means  of  cleansing  the  streets  and  drains. 

11.  Mr.  Sanderson  speaking  of  Chintadrepettah  a  populous  suburb  in 
his  District,  points  out  the  importance  of  a  better  supply  of  water  to  cleanse 
the  drains.    He  says,  (Appendix  E)  «  But  in  order  that  they  may  be  kept 
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"  clean  a  large  supply  of  water  must  be  used."  He  expresses  the  opinion  in- 
deed that  it  will  he  better  to  obtain  the  water  by  public  wells,  from  which  it 
should  be  raised,  and  stored  in  "  large  reservoirs  in  different  parts  of  the 
a  village,  communicating  with  each  other,  raised  above  the  ordinary  level  of 
"  the  village  ;"  but  this  part  of  the  subject  is  out  of  his  province,  and  he  was 
unaware  that  his  plan  of  artificially  raising  the  water  would  involve  a  cost 
more  than  twenty  times  that  of  bringing  it  from  a  distance  by  its  own  gravity. 

12.    But  the  fullest  report  is  from  Dr.  Hunter,  Surgeon  of  Black  Town 
District,  which  is  certainly  the  part  of  Madras  most  urgently  in  want  of  sani- 
tary improvement.    He  first  enumerates  the  nuisances  abounding  in  the  Town, 
comprising  the  stagnant  ditch  near  the  Sailor's  Home,  dirty  tanks,  open  privies, 
dung  heaps,  &c,  and  declares  his  belief  that  they  "  are  the  cause  of  a  great 
deal  of  sickness."    Proceeding  then  to  speak  of  the  drains  and  sewers,  he  des- 
cribes their  utility  as  much  lessened  by  the  want  of  a  command  of  water  to 
wash  them  out ;  the  present  means  of  cleaning  some  of  them  being  only  an 
aggravation  of  the  evil.    He  says,  (Appendix  P.)    "  The  mode  of  clearing  the 
"  large  drains  by  cooly  labour  is  most  barbarous  and  objectionable,  and  it  has 
"  in  more  than  one  instance  led  to  the  suffocation  of  coolies  who  were  employed  ; 
"  and  the  throwing  of  great  quantities  of  black  foeted  liquid  slush  on  the  roads 
is  highly  detrimental  to  the  health  of  the  population,  and  offensive  to  persons 
"  passing  along  the  roads.    There  can  be  no  comparison  between  the  efficiency 
"  of  the  mode  of  cleaning  drains  by  constant  running  water,  and  by  the  labour 
"  of  Scavengers." 

He  had  before  said  that  dry  seasons  on  the  whole  are  more  sickly  than  wet 
ones,  so  that  it  appears  that  the  universally  deleterious  influence  of  wet  and 
damp,  are  here  less  pernicious  than  the  accumulation  of  noisome  filth  in  the 
uncleaned  drains. 

13.  He  then  goes  on  to  speak  of  the  sanitary  condition  of  the  Town, 
and  declares  his  undoubting  opinion,  that  to  improve  "  the  drainage  and  sew- 
"  erage  of  the  Town,  and  supply  a  current  of  water  through  the  drains,  would 
"  tend  most  materially  to  improve  its  health."  He  specifies  the  three  localities 
most  in  need  of  being  cleansed,  and  notices  that  these  very  localities  are  the 
most  unhealthy  in  the  Town  ;  and  are  those  "  in  which  cholera  generally  first 
"  makes  its  appearance."  Some  streets  which  he  names,  are  never,  he  says, 
free  from  fever,  and  have  been  repeatedly  visited  by  severe  epidemics.  He 
mentions  also  that  an  epidemic  of  very  severe  intermittent  fever  had  been  pre- 
valent in  a  certain  locality  during  the  three  months  preceding  his  letter,  which 
he  attributed  to  the  "  effluvia  from  the  ojpe?i  drains:' 

Lastly,  adverting  to  the  subject  of  water  for  drinking  and  culinary  pur- 
pose*, he  says  that  good  water  is  only  to  bo  found  in  a  very  few  parts  of  this 
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extensive  Town  j  and  the  cost  of  obtaining  daily  two  chatties  (the  small 
quantity  set  down  as  required  for  a  family,)  being  from  4  to  12  annas  monthly, 
according  to  distance,  must  injuriously  limit  its  consumption  by  the  poorer 
classes.  Dr.  Godfrey  also  declares  his  opinion  (Appendix  0.)  that  it  is  «  highly 
"  advisable  for  public  health,  that  water  of  the  best  obtainable  quality  should 
"  be  gratuitously  and  easily  accessible  in  many  other  localities  than  those  to 
"  which  it  is  at  present  confined." 

14.  The  Medical  Board  in  forwarding  to  us  the  foregoing  Eeports,  con- 
firm with  their  own  opinion  all  that  is  said  of  the  necessity  for  improved 
draining  and  cleansing.  They  write  as  follows,  (Appendix  L.)  "  The  com- 
"  plete  evidence  above  adverted  to,  joined  to  much  of  an  earlier  date  and  from 
"  other  sources,  leaves  no  doubt  on  the  mind  of  the  Medical  Board,  that  the 
"  public  health  at  Madras  suffers  seriously  from  a  want  of  perfect  sanitary 
"  arrangements ;  that  exhalations  from  stagnant  ditches,  open  cesspools,  and 
"  decaying  rubbish,  do  exist ;  and  that  although  not  positively  general,  they 
"  are  so  much  so,  that  nothing  but  a  general  system  of  perfect  drainage, 
"  cleansing,  and  ventilation  will  be  sufficient  to  obviate  the  evil  consequences 
"  arising  therefrom." 

"  It  does  not  appear  to  be  within  the  province  of  the  Medical  Board  to 
"  remark  upon  the  plan  proposed  by  the  Chief  Engineer  for  providing  such  a 
"  current  of  water  as  would  constantly  scour  the  drains  and  sewers  of  all  the 
"  districts,  whilst  at  the  same  time  it  would  furnish  an  ample  supply  of  the 
"  fluid  for  domestic  purposes,  further  than  to  give  their  opinion,  that  if  the 
"  project  is  successfully  carried  out,  the  advantages  would  be  very  great." 

15.  We  have  given  a  lengthened  notice  to  the  medical  reports,  because 
they  have  an  important  bearing  on  the  matter  at  issue.  The  other  papers  need 
no  lengthened  notice.  Major  Lavie  states  his  opinion  (Appendix  H.)  after 
careful  consideration,  that  the  water  power  which  could  be  obtained  from  the 
proposed  works  at  very  little  extra  cost,  and  with  but  little  waste  of  water, 
could  be  very  beneficially  made  use  of  at  the  Gun-powder  Works,  in  substitu- 
tion for  the  human  and  animal  labour  now  employed.  He  considers  that  an 
annual  money  saving  of  7,618  Rupees  would  thus  be  effected,  and  that  at  the 
same  time  a  superior  gun-powder  would  be  produced.  Major  Maitland  is  not 
of  opinion  that  water  power  could  be  advantageously  introduced  at  the  Gun 
Carriage  Manufactory. 

16.  We  have  also  received  a  second  Memorandum  on  the  project  from  the 
Chief  Engineer,  which  will  be  found  in  Appendix  T.  In  this  paper  Col.  Cotton 
brings  forward  arguments  against  supposed  objections  to  the  project,  and  also 
enters  into  some  further  detail  as  to  the  cost  and  the  advantages  of  the  work. 
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We  bog  earnestly  to  commend  this  paper  to  the  attentive  consideration  of  your 
Excellency  in  Council.  The  Chief  Engineer's  arguments,  (paras  2  to  5)  show 
the  urgent  necessity  that  exists  for  sanitary  improvements  at  Madras,  and  sup- 
ported as  they  are  by  the  practical  testimony  of  the  Medical  Officers,  they  ap- 
pear to  us  unanswerable ;  and  his  demonstration  (paras  C  to  10)  of  the  very 
great  benefits  to  be  derived  from  such  a  work  as  that  proposed  at  the  Presi- 
dency, compared  with  those  from  a  similar  outlay  in  the  interior,  and  his 
remarks  (paras  11  and  12)  on  the  expediency  of  looking  at  all  the  interests 
concerned  and  the  objects  aimed  at,  in  combination  rather  than  disjointly,  and 
those  on  the  improvement  of  the  Port  of  Madras,  (paras  13  to  1G)  are  no  less 
deserving  of  attention. 

17.  We  will  now  add  a  few  general  remarks  on  the  project.  Its  objects 
are,  first,  sanitary  improvement,  secondly,  social  physical  improvement  which 
will  be  effected  at  once  by  the  work  itself ;  and  thirdly,  similar  improvement, 
of  which  it  will  be  the  instrumental  means,  but  less  immediately. 

1st. — The  sanitary  improvements  are,  the  providing  an  abundant  supply 
of  wholesome  water  for  drinking  and  culinary  purposes  as  well  as  for  bathing ; 
the  constant  cleansing  of  all  the  drains  and  sewers,  and  the  consequent  removal 
,  of  the  present  causes  of  disease  ;  and  the  keeping  of  the  Cooum  river  always 
full  of  sweet  water  in  place  of  the  fetid  and  offensive  mud  and  muddy  water, 
of  which  it  now  consists  during  a  considerable  part  of  the  year. 

The  Medical  reports  already  remarked  on,  fully  prove  the  urgent  necessity 
for  such  improvements,  for  they  show  that  powerful  causes  of  disease  and  mor- 
tality are  in  daily  operation  in  all  the  populous  quarters  of  Madras  ;  and  that  a 
large  proportion  of  these  evils,  are  directly  traceable  to  the  absence  of  sufficient 
water.  And  there  appears  no  reason  to  doubt  that  the  means  now  proposed 
would  supply  this  want ;  for  not  only  is  the  plan  strongly  recommended  by 
four  very  able  and  experienced  Engineer  Officers,  viz.,  by  the  Chief  Engineer 
ana  by  the  Committee  nominated  in  1851,  but  further,  such  examination  of  the 
ground  as  has  been  made  with  the  levelling  instrument,  goes  to  prove  fully  that 
the  project  is  not  only  feasible,  but  would  be  singularly  easy  and  cheap.  And 
here  we  beg  particularly  to  request  attention  to  para  18  of  Colonel  Cotton's 
second  Memorandum  (Appendix  T.)  where  he  points  out  how  wonderfully  well 
adapted  for  the  formation  of  a  large  reservoir,  the  proposed  site  of  the  new  tank 
is  found  on  examination  to  be. 

18.  2d.-*Thc  immediate  social  gains  will  be  very  great. 

The  greatest  no  doubt  will  be  the  creation  of  aline  of  cheap  navigation 
extending  through  the  whole  length  of  Madras,  bringing  the  Cochrane  Canal 
into  near  connection  with  many  of  the  most  populous  localities,  and  supplying 
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u  cheap,  easy  and  rapid  communication  extending  fifteen  miles  into  the  interior, 
and  so  operating  to  cheapen  commodities  of  daily  and  universal  consumption, 
grain,  firewood,  straw,  &c.  A.  second  benefit  will  bo  the  command  of  good 
water  at  a  very  cheap  rate  for  watering  gardens  and  plantations,  which  are 
now  dependent  on  the  bad  and  costly  water  of  wells. 

There  will  also  be  a  large  command  ol  water  power  for  turning  mills  and 
for  other  purposes,  which  can  be  let  out  at  a  veiy  cheap  rate,  because  it  in- 
volves very  little  loss  of  water ;  and  lastly  a  very  durable  material,  viz.,  granite 
will  be  supplied  for  the  roads,  at  a  cheaper  rate  than  is  paid  for  the  perishable 
iron  stone  now  used.  The  granite  may  be  broken  near  the  spot  where  it  is 
quarried,  by  means  of  the  water  power,  and  be  then  conveyed  on  the  Canal  to 
the  neighbourhood  where  it  is  wanted. 

19.  3d. — As  more  remote  benefits  derivable  from  the  works  now  con- 
templated, we  may  mention  the  cheapness  with  which  granite  for  groins  for 
defending  and  extending  the  Beach,  will  be  brought  down.  And  what  is  more 
important  still,  the  command  of  this  material  in  such  abundance  and  at  a 
cheap  rate,  at  once  renders  the  design  of  a  Pier  and  a  ship  Breakwater  a 
practicable  thing.  Of  the  urgency  of  such  a  work  we  need  say  nothing,  when 
the  whole  public  of  Madras  has  so  lately  witnessed  the  total  destruction  of 
four  European  vessels,  and  thirteen  Native  craft,  involving  an  aggregate  loss 
of  probably  double  the  whole  capital  cost  of  a  Breakwater,  which  would  for 
ever  put  a  stop  to  such  disasters,  and  prevent  the  sad  loss  of  life  and  property, 
by  which,  as  in  the  present  instance,  as  also  on  a  similar  occasion  only  a  very 
few  months  ago  they  are  almost  always  accompanied. 

20.  To  these  advantages  which  chiefly  concern  the  public  at  large,  we 
would  add  another  which  affects  the  Government  only,  and  which  we  are  per- 
suaded your  Excellency  will  not  think  of  small  importance.  Very  much  diffi- 
culty has  been  encountered,  as  the  Government  are  well  aware,  in  providing 
hutting  ground  for  the  two  Native  Begiments  which  are  part  of  the  garrison 
of  Madras.  For  one  of  these  we  are  even  now  in  treaty  on  the  part  of  Go- 
vernment for  the  purchase  of  a  piece  of  ground  in  the  heart  of  Vepery ;  and 
we  do  not  anticipate  that  the  land  can  be  obtained,  and  the  buildings  and 
basements  constructed,  at  a  smaller  outlay  than  a  lack  or  a  lack  and  a  quarter 
of  Kupees  :  and  with  all  this  outlay  the  situation  is  not  satisfactory,  though  it 
is  considered  by  Government  to  be  the  best  procurable. 

The  site  occupied  by  the  other  Begiment  at  Perambore  Is  by  no  means 
good,  and  the  basements  formed  at  a  large  outlay,  are  not  yet  sufficiently  con- 
solidated for  building  on. 

21.    If  the  project  now  under  consideration  were  carried  out,  it  would  be 
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very  practicable  to  have  the  Troops  located  at  a  distance  from  their  duty,  and 
bring  in  daily  by  the  Canal  the  numbers  required  for  the  guards,  by  means  of 
a  flat  and  a  small  Steamer,  of  which  the  cost  would  be  trifling.  The  sites  at 
Vepery  and  Perambore  might  then  be  both  abandoned,  and  the  two  Eegiments 
micrht  cither  be  cantoned  on  some  of  the  vacant  Government  land  along  the 
course  of  the  Canal :  or,  what  perhaps  would  be  much  better,  the  Cantonment 
of  Palavcram  (constructed  29  years  ago  at  a  great  expense  for  the  special  ob- 
ject of  locating  the  Native  Eegiments  of  the  garrison,  and  which,  although 
recently  abandoned  as  too  distant  a  station,  is  one  of  the  most  healthy  in  the 
whole  Presidency,  and  has  never  once  been  visited  by  the  Cholera),  might  be 
again  occupied,  as  the  existence  of  water  communication  would  then  render 
the  distance  of  no  importance. 

22. |  |We  must  now  briefly  consider  the  financial  aspect  of  the  proposed 
undertaking.    As  regards  the  actual  cost  of  the  works,  there  seems  very  good 
reason  to  suppose  that  all  the  valuable  objects  above  enumerated,  are  attain- 
able at  an  extremely  moderate  outlay.    As  yet,  in  the  absence  of  the  necessary 
detailed  investigations,  it  is  only  practicable  to  make  a  rough  and  general  cal- 
culation.   But  the  simple  and  easy  nature  of  the  great  bulk  of  the  work,  most 
of  it  consisting  of  earth-work  and  rough  stone  revetments  or  plain  masonry, 
renders  the  computation  easy  ;  and  Col.  Cotton  whose  long  experience  in  work 
of  the  same  character  qualifies  him  to  make  such  an  estimate  with  a  high  de- 
gree of  correctness,  calculates  the  probable  cost  at  three  lacks  of  Rupees. 
Further  and  more  accurate  enquiry  is  necessary  prior  to  speaking  with  confi- 
dence on  this  point ;  but  we  do  not  hesitate  to  state  our  decided  opinion,  that 
if  the  cost  of  the  benefits  in  question  should  be  six  lacks  instead  of  three, 
(which  however  we  see  no  reason  to  anticipate,)  they  would  be  most  cheaply 
purchased.    We  may  here  add  that  in  computing  the  cost  of  the  proposed 
works,  it  must  be  remembered  that  the  saving  of  expenditure  about  to  be  incur- 
red on  objects  which  would  thus  be  rendered  unnecessary,  would  go  far  to  meet 
the  outlay.    Thus,  of  the  74,000  Eupees  sanctioned  for  the  works  quoted  at 
the  commencement  of  this  letter,  a  very  small  part  (only  a  few  thousand  Eu- 
pees) would  need  to  be  laid  out  on  those  works,  as  reported  to  Government  in 
our  letter  of  the  24th  February  1853,  and  the  price  of  the  land  about  to  be 
purchased  for  locating  a  Eegiment  in  Vepery  (probably  not  less  than  80,000 
Eupees  exclusive  of  the  buildings  required,)  would  also  be  saved.    These  two 
sums  make  a  lack  and  a  half  of  Eupees,  being  a  moiety  of'  the  supposed  cost 
of  the  new  project. 

23.  Nor  must  wc  omit  to  point  out  that  the  proposed  outlay  differs  en- 
tirely from  the  expenditures  just  mentioned  as  sanctioned  or  about  to  be  incur- 
red, and  from  all  others  hitherto  incurred  by  Government  for  objects  connect- 
ed with  the  drainage,  in  that  it  would  not  like  all  those  expenditures,  be  a 


20 


LETTER  1'ItOM  THIS  M1LITAUY  BOARD 


mere  sinking  of  capital  without  return ;  since  the  works  now  proposed  would 
be  capable  of  yielding  an  ample  return,  sufficient  not  simply  to  pay  the  inter- 
est of  the  capital  invested,  but  to  afford  a  large  profit  if  it  should  be  deemed 
expedient  to  require  it. 

Besides  the  direct  gain  by  the  use  of  water  power  in  Government  wprks, 
there  would  be  three  principal  sources  of  income ;  the  water  supplied  for  do- 
mestic purposes,  which  might  be  paid  for  by  a  house  water  rate,  the  irrigation, 
which  might  pay  as  at  present,  by  an  assessment,  and  the  Canal  navigation, 
which  would  pay  in  the  form  of  a  toll.  Supposing  the  whole  works  to  cost 
even  five  lacks  of  Rupees,  the  interest  of  that  sum  at  5  per  cent,  would  be 
25,000  Rupees  a  year,  and  the  repairs  and  superintendence  might  probably 
amount  to  an  equal  sum ;  this  would  give  a  total  yearly  charge  af  50,000  Ru- 
pees. The  following  scheme  shows  how  that  amount  might  be  realized  by  a 
very  light  charge  on  the  benefits  conferred  by  the  works. 

Saving  at  the  Gun  Powder  Manufactory  by  the  use  of  water  power.  Rs.  7,600 

Irrigation  for  3,000  acres  of  land  at  5  Rs.  an  acre   „  15,000 

House  water  rate   „  17,500 

Carriage'  of  200  tons  of  goods  and  passengers  12  miles  on  the  Canal 

daily  for  300  days,  at  3  Pice  per  ton  per  mile   „  11,250 

Total  Rs....  51,350 

24,  Of  the  land  here  supposed  to  be  irrigated  a  part  will  be  rice  land  ; 
but  that  will  be  for  the  most  part,  away  from  the  populous  localities.  The  re- 
mainder will  be  gardens  and  plantations,  which  will  require  much  less  water, 
but  where  the  quantity  taken  will  be  very  cheaply  purchased  at  5  Rs.  an  acre, 
as  the  bad  water  now  raised  from  Wells  costs  ten  times  as  much. 

The  house  water  rate  will  of  course  be  on  a  graduated  scale ;  and  the 
poorest  class  of  houses  should  be  free.  There  are  probably  about  140,000 
houses  in  Madras ;  and  of  the  whole  number,  about  23,500  bear  a  rental  ex- 
ceeding twenty  Rupees  a  year,  as  shewn  in  the  statement  in  the  note.*  Sup- 

 *  The  following  is  a  classified  list  of  the  houses,  obtained  from  the  Assessment  office  :—  

Divisions. 


1st  Division  

2nd  „   

3rd  „   

4th 

Gth   

Total  

N.  R.  —  ITonsos  valued  at  less  than  14  Rupees  per  annum,  avc  not  entered  in  this  Statement. 
Such  Houses  or  huts  consist  of  one  or  at  the  most  two  rooms. 

Assessor's  OrncE,  Madras,  30th  September  1852. 
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posing  all  houses  of  a  lower  rent  to  bo  oxempted  from  the  rate,  the  following 
scale  shows  how  lightly  the  payment  would  fall :  we  do  not  propose  this  as  a 
scheme  for  actual  use  as  the  gradation  of  charge  ought  to  he  more  numerous 
and  more  accurate-,  but  it  is  sufficient  to  show  how  trilling  the  demand  would 
he  on  each  house. 


-1000  houses  at  4  Annas  a  year  Es.  1,000 

4000  „  „    6       „  „                                    „  1,500 

4000  „  „    8       „  ,                                     „  2,000 

4000  „  „  12       „  ,                                     „  3,000 

3000  „  „    1  Eupee  „                                   „  3,000 

3000  „  „   1|     „  „                                   „  3,750 

396  „  „    2      „  „                                   v  792 

271  „  ,,    5       „  ,,                                     „  1,355 

152  „  „    8       „  „                                     „  1,216 

215  „  „  12       „  „                                     „  2,580 


Total  Es....  20,193 


Thus  at  these  very  moderate  rates  on  a  limited  proportion  of  the  houses,  a  much 
larger  sum  is  afforded  than  is  supposed  to  be  required. 

Houses  now  pay  a  rate  of  5  per  cent,  on  the  rental  to  the  Assessment 
fund  for  the  maintenance  of  the  roads  and  other  municipal  purposes  amount- 
ing in  the  aggregate  to  Rupees  1,28,610  a  year.  A  very  great  saving  will  be 
affected  in  that  item  through  the  substitution  of  granite  for  iron  stone,  at  a 
rate  certainly  as  low  as  is  now  paid  for  the  latter  ;  so  that  probably  this  sav- 
ing might  cover  the  payment  for  the  water. 

25.  As  regards  the  tolls  :  Colonel  Cotton  gives  in  his  second  Memoran- 
dum (para  21)  a  table  of  the  traffic  along  the  road  leading  out  of  Madras  by 
Palaveram,  in  a  single  day.  The  passenger  conveyances  were  68,  and  the 
goods-bandies  1,534  ;  and  supposing  only  two  thirds  of  the  latter  numbert  o  be 
loaded,  the  quantity  of  goods  carried  will  be  about  500  tons.  The  number  of 
foot  travellers  was  nearly  3,000.  The  proposed  works  would  supply  water 
carriage  for  20  miles  in  precisely  the  same  direction,  at  an  oxtremely  cheap 
rate ;  and  besides  the  traffic  above  stated  there  will  be  all  that  between  Black 
Town  and  the  other  "parts  of  Madras,  which  is  very  great  ;  and  it  therefore 
appears  only  a  very  moderate  estimate,  to  expect  that  300  tons  will  be  carried 
daily  on  the  Canal  for  an  average  distance  of  12  miles. 

Among  the  items  of  gain  to  Government  by  these  works,  must  be  men- 
tioned the  saving  in  the  repair  of  all  the  Government  roads  (as  per  margin) 
20  miles  in  length,  on  which  the  average  annual  outlay  has  been  not  less  than 
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The  average  cost  per  mile  per  annum  of  the  Government 
Roads  about  Madras  during  the  last  10  years,  has 
been  asfollows 


1st  Cr.ASS  Roads. 


Names  of  Roads. 


1.  Canal  Basin  Road  

2.  Hospital  Road  

8.  Portion  of  the  Mount  Road  between  Govt 

Bridge  and  Wallajah  Bridge  

4.  Bambfield  Road  ;  

6.  Canal  Road  .'  

ti.  Elephant  Gate  Road  

7.  Hand  Practice  Ground  

8.  Thumboo  Chetty  Road  

^  General  average  of  all . , 

 2nd  Class  Roads. 

9.  Anderson's  lEsplanade  Road  

10.  Body  Guard  Road  

11.  Burial  Ground  Road  

12.  China  Bazaar  Road  

13.  Hospital  Gate  Road  

14.  North  Beach  Road  

15.  Royapooram  Esplanade  Road  

16.  Thieving  Bazaar  Road  

 General  average  of  all. , 

 3rd  Class  Roads.  

17.  Basin  Bridge  Road  

18.  Northern  Road  

19.  Cochrane  Basin  Road  , 

20.  Hall  Tank  Road  

21.  Monegar  Choultry  Road  

22.  Clive's  Battery  Road  

23.  Govindapah  Naick  Road  

24.  Mount  Gate  Road  

25.  Island  .Road  

2G.  Salt  Cotaur  Road  

27.  Expense  Magazine  Road  

28.  Codambaucum  Road  

General  average  of  all. 


Average  cost 
per  mile  in 
eaoh  year. 


Rupees. 
7714 
1,192 

912 

814 

778 

683J 

667 

789J 


817 


550 
640 
606 
567 
467 
671 
527 
655 


574 


312 
312 
423 
394 
370 
298 
278 
243 
184 
182 
176 
152 
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440  Rupees  per  mile 
that  is,  the  whole  out- 
lay during  the  last  10 
years  lis.  90,0(30-13-1 
—being  Rupees  9,000 
a  year.  And  further 
a  saving  will  be  effect- 
ed on  all  the  roads 
under  the  Assessment 
in  length  about  120 
miles  —  specially  the 
Mount  Road,  partly 
through  a  large  part 
of  the  heavy  traffic 
being  diverted  to  the 
Canal,  and  partly  from 
the  increased  cheap- 
ness and  durability  of 
the  material.  We  have 
not  however  included 
either  of  these  items  in 

our  estimate  of  the  re- 
turns. 


2G.  Such  then  is  the  project  which  we  have  the  honor  to  submit  for  the 
'consideration  of  Government.  The  interests  with  which  it  deals  are  of  no  or- 
dinary magnitude,  being  the  health,  physical  comfort  and  well  being,  and 
social  improvement,  of  about  700,000  human  beings.  We  entreat  your 
Excellency  to  consider  the  real  bearing  of  the  proposal  in  this  regard.  There 
are  very  few  places  in  the  world  iu  which  so  large  a  number  of  persons  are 
brought  into  such  close  contact  as  in  Madras.  A  population  of  above  700,000 
souls  is  located  within  an  area  seven  miles  long,  by,  on  an  average,  not  more 
than  two  and  a  half  broad  ;  and  though  it  is  true  that  this  tract  contains  ex- 
tensive open  spaces,  yet  on  the  other  hand,  in  the  populous  parts  of  it,  Vepery 
and  Choolay,  Chintadrepettah,  St.  Thome,  Triplicane,  and  above  all  Black 
Town,  the  population  is  packed  as  close  together  as  it  well  could  be,  where 
most  of  the  houses  are  of  one  story  only.  Even  in  thickly  peopled  England 
there  is  no  place,  except  London,  with  so  large  a  population  in  proportion  to 
the  extent,  and  only  three  exceeding  a  moiety  of  this  proportion.    In  the 
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whole  of  Europe  there  are  only  two  more  citios  of  so  dense  a  population,  viz., 
Paris  and  perhaps  Constantinople.  In  Asia,  if  we  except  some  few  of  the 
China  and  Japan  cities,  there  are  none  approaching  to  Madras  in  population, 
Calcutta  has  less  than  one  half,  and  if  we  look  to  the  western  world,  we  find 
few  among  all  its  seats  of  active  industry,  with  a  population  reaching  one  half 
of  that  of  Madras  in  proportion  to  its  extent. 

27.  Thus  it  appears  that  there  are  on  the  whole  surface  of  the  Globfi, 
hut  few  spots  where  so  large  a  mass  of  human  heings  are  congregated  in  so 
small  a  space  ;  and  if  it  be  answered,  that  other  cities  much  less  populous  are 
more  wealthy,  we  admit  the  fact,  but  we  would  ask  in  reply  whether  that  can 
fairly  be  made  a  plea  for  refusing  help,  or  whether  rather  it  is  not  an  addition- 
al reason  for  giving  such  aid,  since  those  who  are  so  poor  can  do  the  less  for 
themselves.  Let  it  be  remembered  that  the  object  in  view  is  not  to  adorn  or 
beautify  the  city,  nor  even  to  minister  to  the  amusement  or  recreation  of  the 
inhabitants ;  on  both  which  objects  however,  vast  sums  have  been  expended  by 
less  wealthy  Governments.  It  is  nothing  less  than  to  provide  a  dense,  poor, 
and  ignorant  population  with  an  adecpaafce  supply  of  the  first  necessary  of 
healthy  existence,  and  thus  deliver  them  from  a  large  amount  of  actual  suffer- 
ing and  prolong  their  lives.  And  what  after  all,  is  it  that  we  ask  for  the  noble 
object  of  delivering  from  the  dominion  of  disease  and  death  this  destitute  po- 
pulation of  700,000  persons,  and  at  the  same  time  giving  them  the  means  of 
gaining  increased  wealth  and  increased  comfort  ?  Only  the  outlay  of  twenty, 
thirty,  or  say  even  one  hundred  thousand  pounds  sterling.  And  even  this  is 
not  asked  as  a  gift,  but  rather  as  a  loan  or  an  advance,  since  the  works  them- 
selves will  abundantly  repay  the  outlay.  In  our  own  country  and  in  America,hun- 
dreds  of  thousands  of  pounds  have  repeatedly  been  spent  on  the  mere  object  of 
providing  good  water  for  a  population  ecpial  to  only  a  fifth  or  a  tenth  of  ours  ; 
and  a  project  has  recently  been  laid  before  the  authorities  of  Bengal  for  sup- 
plying water  to  Calcutta  (a  population  of  only  230,000  persons,  being  id  of 
that  of  Madras)  at  an  outlay  of  67  lacks  of  Eupees,  with  an  annual  expendi- 
ture of  5^  lacks  for  working  expenses.*  But  here,  such  are  the  natural  ad- 
vantages existing,  that  a  population  of  700,000  persons  can  be  supplied,  not 
simply  with  water  for  drinking  and  sewerage,  but  with  the  means  of  irrigation 
and  water  carriage,  probably  for  three  lacks  (£30,000)  and  almost  certainly  for 
not  more  than  6  lacks  (£60,000.)  It  is  true  that  this  scheme  does  not  con- 
template the  laying  on  of  water  to  each  house  ;  that  is  a  luxury  for  which  we 
must  be  content  to  wait  sometime  longer :  but  it  will  at  least  place  an  abun- 
dance of  good  water  within  easy  reach  of  every  part  of  the  whole  inhabited 
tract,  and  will  remove  active  causes  of  disease  now  everywhere  abounding. 

*  See  Selection  from  the  records  of  Bengal  Government,  No.  10,  page  14. 
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28.  Looking  at  all  the  circumstances,  we  think  wc  may  confidently  as- 
sert that  no  project  laid  heforo  any  Government  in  any  part  of  the  world,  ever 
promised  such  vast  and  various  henefits  to  so  large  a  number  of  persons,  at  so 
small  a  cost.  And  being  ourselves  thus  deeply  impressed  with  thegreatim- 
.  portance  of  the  project,  we  are  anxious  to  bespeak  for  it  the  full  consideration 
of  Government.  What  is  now  wanted  is  a  more  minute  enquiry  with  the  view 
of  accurately  determining  how  the  project  may  best  be  carried  out  in  its  details, 
and  what  will  be  its  exact  cost.  For  this  purpose  we  beg  strongly  to  support 
the  proposition  of  the  Chief  Engineer,  that  an  Engineer  Officer  of  experience, 
with  a  suitable  establishment,  be  nominated  without  delay  to  the  special  duty 
of  investigating  and  reporting  on  the  project.  We  are  aware  that  (.here  are  few 
Officers  of  Engineers  available  for  any  extra  duty  ;  but  for  an  object  of  this 
great  importance  it  appears  to  us  that  an  Officer  might  be  even  withdrawn 
from  other  employment,  and  if  it  should  please  Government  to  call  upon  us, 
we  shall  be  prepared  to  name  an  Officer  who,  we  think,  could  be  spared,  and 
who  is  in  every  way  competent  to  the  task.  We  beg  further  to  recommend, 
that  Government  will  be  pleased  at  the  same  time  to  place  at  our  disposal  a 
small  sum,  say  2,000  Rupees  for  contingent  expenses  in  connection  with  the 
enquiry  ;  viz.,  making  experiments  as  to  soils  and  materials,  and  in  other  ways> 
with  a  view  to  the  more  accurate  determination  of  the  probable  cost  of  the 
works. 

We  have  the  honor  to  be, 
Right  Honorable  Sir, 

Your  most  obedient  humble  Servants, 

G.  CONRAN,  Brigadier, 

Commandant  of  Artillery. 

W.  COTTON,  Lieut-Col., 

Chief  Engineer. 

Militaet  Boaed  Office  :    "]  G.  BALFOUR,  Major, 

Fort  Saint  George,  >  Stipendiary  Member. 

26th   April  1853.  J 
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APPENDIX  A, 


MEMORANDUM  BY  LIEUT.-COLONEL  A.  T.  COTTON,  CHIEF  ENGINEER 
AND  MEMBER,  MILITARY  BOARD,  ON  THE  REBUILDING  OF 
THE  NORTHERN  TUNNEL,  &c. 

The  circumstance  was  pointed  out  to  me  by  the  Secretary,  that  no  provi- 
sion has  been  made  for  the  discharge  of  the  contents  of  the  sewer  during  the 
alteration  of  the  Tunnel,  which  it  is  calculated  will  take  18  months,  either  an 
open  ditch  might  be  cut  parallel  to  the  Tunnel  with  some  temporary  work  to 
protect  the  mouth  and  so  discharge  into  the  Sea,  or  it  might  be  discharged  in- 
to the  Cooum ;  but  both  of  them  appear  to  me  so  very  objectionable  on  account 
of  the  pollution  of  the  air  around  the  Fort,  that  they  would  cause,  that  I  con- 
sider, that  the  alteration  of  the  Tunnel  on  the  plan  sanctioned  cannot  be  car- 
ried into  effect  without  this  difficulty  is  met  in  some  other  way.  Again,  in  the 
Eeport  of  the  Committee  ordered  by  the  Court  to  report  upon  Captain  Boul- 
derson's  plan  for  washing  out  the  Black  Town  drains,  it  is  recommended,  that 
the  only  alteration  that  should  be  made  to  the  Tunnel,  is,  that  the  floor  should 
be  so  raised  from  its  inside  ends  as  to  reverse  the  slope  and  give  it  the  same 
inclination  to  seaward  as  it  now  has  to  landward  ;  if  this  only  were  done  it 
would  meet  the  present  difficulty,  because  the  mere  raising  of  the  floor  would 
be  a  work  of  so  small  extent,  that  it  could  with  good  arrangements  be  done  in 
a  very  short  time,  and  consequently  the  stoppage  of  the  escape  of  the  sewage 
by  this  Tunnel  would  not  be  of  so  much  consequence. 

The  Committee's  Eeport  however  seems  to  put  the  whole  matter  in  an 
entirely  new  point  of  view.  The  proper  management  of  the  sewerage  of 
Towns  has  been  made  the  object  of  so  much  thought  and  attention  within  the 
last  very  few  years,  and  so  much  new  light  has  been  thereby  thrown  on  the 
subject,  that  it  seems  extremely  advisable,  that  the  whole  question  of  cleansing 
and  watering  Black  Town  [and  the  rest  of  Madras  of  which  Black  Town  forms 
only  a  small  part,]  should  be  re-considered  with  the  help  of  the  valuable  works 
written  on  this  subject  that  are  now  accessible.  It  seems  quite  evident,  that 
the  question  has  hitherto  been  considered  wholly  by  ihose  who  have  had  no 
experience  in  such  works  in  England,  nor  have  had  much  opportunity  of  mak- 
ing themselves  acquainted  with  what  has  been  done  there,  and  the  results  •  I 
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therefore  entirely  concur  with  the  Committee  in  tbeir  recommendation,  that  an 
Officer  should  ho  expressly  appointed  to  investigate  the  matter  in  a  complete 
manner.  I  feel  confident  that  one  great  reason,  [though  much  has  certainly 
been  effected,]  why  the  end  has  been  so  far  from  having  been  fully  attained,  is, 
that  much  more  time  and  attention  was  required  than  was  supposed  necessary, 
consequently  that  it  was  left  in  the  hands  of  those  who  had  a  vast  pressure  of 
other  business  upon  their  bands,  aud  therefore  could  not  take  a  view  of  the 
whole  matter  in  all  its  extent.  It  seems  to  me  an  entire  mistake  to  take  up 
the  cleansing  of  Black  Town  separately  from  watering  it,  the  two  being  so 
evidently  closely  connected,  so  that  if  the  latter  is  attended  to,  the  former  will 
be  greatly  improved  by  that  alone.  Further,  at  this  moment,  the  subject  of 
the  improvement  of  the  Cooum  is  now  before  the  Board  and  my  opinion  is  call- 
ed for,  and  I  consider  this  also  closely  connected  with  the  watering  of  Black 
Town,  inasmuch  as  that  the  works  necessary  for  the  former  would  go  far  to- 
wards effecting  the  latter  also,  for  to  correct  the  Cooum  I  consider  that  a  sup- 
ply of  water  must  be  obtained,  and  if  water  is  brought  to  the  Cooum,  it  may 
at  the  same  time  be  carried  into  Black  Town. 

An  Officer  has  thus  been  set  apart  for  the  thorough  examination  of  the 
subject  of  rail  roads,  doubtless  an  essential  arrangement,  which  was  decided 
upon  after  several  years  of  partial  enquiry,  which  only  shewed,  that  the  whole 
time  and  attention  of  an  Officer  were  required. 

Nothing  can  be  more  evident  to  me,  than  that  there  is  ample,  and  more 
than  ample  room  for  the  employment  of  an  Officer  on  this  subject  and  those 
connected  with  it.  I  think  it  quite  impossible  for  any  Officer  to  do  what  is 
required  in  this  way,  if  he  has  the  ordinary  duties  of  an  office  to  carry  on  at 
the  same  time. 

,    The  particular  points  at  this  moment  under  consideration  are, 

The  alteration  of  the  Tunnel  and  Drain  for  which  together,  73,000 
Rupees  have  been  sanctioned. 

The  general  subject  of  the  cleansing  of  Black  Town. 
The  improvement  of  the  Cooum. 

The  survey  of  all  the  lands  of  Madras  in  detail,  and  with  those  are  inti- 
mately connected — 

The  watering  of  Black  Town. 

The  cleansing  and  watering  of  all  the  rest  of  Madras. 

The  connection  of  the  Northern  Canal  with  the  Cooum  and  extension  of 
its  navigation  into  the  heart  of  Madras— for  the  improvement  of  this  work 
70,000  Rupees  has  now  been  sanctioned  and  its  revenue  of  30,000  Rupees  a 
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year  would  certainly  be  very  greatly  increased,  if  the  goods  brought  by  it  could 
be  delivered  in  the  heart  of  Madras. 

And  lastly  the  land  communication  of  Madras,  for  if  water  carriage  is  ex- 
tended within  Madras,  the  saving  of  expenditure  in  wear  of  roads  would  be  a 
considerable  sum. 

The  cleansing  and  watering  of  Madras  for  sanitary  purposes  may  be  con- 
sidered as  a  work  of  necessity,  and  the  irrigation,  diminution  of  land  carriage 
and  connection  of  the  heart  of  Madras  with  the  Northern  Canal  will  certainly 
yield  a  large  revenue ;  there  can  be  no  question  that  water  for  irrigation  will  be 
far  more  valuable  close  to  Madras  than  in  the  interior,  and  it  is  equally  certain, 
that  the  hard  brackish  water  now  drawn  from  thousands  of  wells  at  a  cost  of 
about  1  Rupee  for  300  cubic  yards,  would  be  gladly  exchanged  for  soft  water 
at  \  or  \  of  that  cost,  a  rate  which  would  yield  a  large  profit  to  Government. 

To  assist  in  shewing  the  practicability  of  a  scheme  that  would  effect  or 
promote  all  the  objects  above  enumerated  (except  the  survey)  I  would  sketch 
out  a  plan  suggested  by  the  proposition  contained  in  the  Committee's  Report, 
viz.,  that  fresh  water  should  be  obtained  for  Black  Town  by  means  of  water 
stored  from  the  Adyar  or  the  Cooum. 

I  would  then  propose,  that  a  Tank  should  be  made  by  damming  up  the 
Adyar  near  the  Mount,  where  there  is  an  extensive  plain  almost  unoccupied, 
and  on  a  level  that  would  command  all  Madras  ;  it  should  contain  from  20  to 
50  Millions  of  cubic  yards  of  water,  and.  be  of  such  a  depth  as  to  ensure  a  full 
supply  for  drinking  purposes  through  the  second  dry  season  ;  from  thence  the 
water  should  be  led,  a  small  part  down  the  Adyar  to  improve  the  state  of  that 
River,  and  the  principal  part  by  a  Channel  into  the  long  Tank,  thence  into  the 
Nungumbaukum  Tank,  and  then  by  a  cut  into  the  Cooum,  a  portion  for  the 
supply  of  Black  Town  being  carried  by  the  line  of  the  Spur  Tank  and  across 
the  Black  Town  Esplanade  to  the  centre  of  Black  Town,  being  carried  across 
the  hollows  in  pipes  so  as  to  be  delivered  at  the  level  required,  the  whole  of 
this  line  of  water  from  the  Mount  to  the  Cooum  and  by  the  Black  Town  ditch, 
and  a  new  Channel  along  the  North  face  of  Black  Town,  to  the  Beach  near 
Clive's  Battery,  should  be  made  navigable,  the  total  fall  of  about  4.0  feet  being 
provided  for  by  about  G  locks. 

The  cost  of  this  would  be  about — 

Tank  to  hold  30  Millions  cubic  yards...    1  Lac. 

Six  locks  at  12,000  Rupees   f 

Annicuts  across  the  Cooum   a  , 

New  cuts  cleaning  Black  Town  ditch,  &c.  a  „ 
Water  pipes  and  sundries   a 

3  Lacs. 
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The  objects  obtained  by  these  works  would  be — 

1st.— The  first  and  fundamental  point  would  be  gained  of  an  ample  sup- 
ply of  fresh  water  for  drinking  and  carrying  off  filth  not  only  for  Black  Town, 
but  for  all  Madras. 

2d.— This  water  being  conveyed  by  pipes  into  the  heart  of  Black  Town  at 
a  commanding  level,  would  be  freely  used  by  the  inhabitants,  and  hence  at 
once  a  great  effect  would  be  obtained  iu  keeping  up  a  much  larger  supply  of 
fluid  in  the  present  Drains. 

3d.— From  the  long  Tank,  &c,  it  would  find  its  way  by  the  various  irri- 
gating and  other  Channels,  into  all  the  other  Towns  situated  within  the  limits 
of  Madras,  tending  in  a  vast  degree  to  purify  them. 

4th. — Both  the  Adyar  and  Cooum  would  be  kept  supplied  with  fresh 
water  ^during  the  whole  year. 

5th. — All  the  cultivated  lands  and  compounds  of  Madras  could  be  suppli- 
ed with  water  to  a  certain  extent. 

6th. — A  line  of  navigation  through  the  heart  of  Madras  and  connecting 
the  Mount,  North  Beach  and  Northern  Canal  would  be  obtained,  by  which  the 
roads  would  be  greatly  cleared  and  a  large  sum  in  road  repairs  saved  ;  for  in- 
stance, firewood  brought  by  the  Northern  Canal  would  be  landed  at  various 
points  very  near  where  it  was  required,  the  same  with  bricks  manufactured 
near  the  long  Tank,  &c. 

7th. — Stone  from  the  Mount  could  be  brought  to  the  Beach  south  of  the 
Fort  and  to  that  north  of  Black  Town  and  with  very  little  land  carriage  to 
all  points  intermediate  or  beyond,  reducing  the  price  of  that  material  to  £  of 
its  present  cost,  a  matter  of  incalculable  importance  with  reference  to  the  de- 
fence of  the  Coast  and  improvement  of  the  Port. 

There  would  thus  be  a  sound  and  extensive  basis  for  improvements  of  al- 
most all  kinds  in  Madras.  The  sanitary  state  would  by  this  alone  be  im- 
mensely improved,  and  upon  this  foundation  whatever  erections  might  by 
degrees  be  seen  to  be  advisable  might  be  carried  on.  Thus  the  reformation  of 
the  Black  Town  Drains  either  by  merely  correcting  the  levels,  or  by  altering 
their  construction,  might  be  carried  on  to  any  extent  j  the  detailed  distribution 
of  the  water  by  pipes  through  the  Black  Town,  the  details  of  draining  and 
watering  the  other  Towns  of  Madras,  the  extension  of  the  Tank  so  as  abun- 
dantly to  irrigate  the  whole  of  the  lands,  the  extension  of  the  navigation  so  as 
to  still  further  diminish  the  cost  of  the  roads,  the  connection  of  the  Cooum  or 
the  Tank  with  the  line  of  the  Canal  to  southward  so  long  contemplated 
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when  it  is  executed,  the  free  use  of  granite  for  various  purposes,  especially  the 
roads  and  above  all,  for  the  Port ;  all  these  improvements  might  be  carried  on 


under  the  greatest  advantages. 


I  merely  sketch  out  this  scheme  to  show  that  the  basis  of  vast  improve- 
ments is  within  our  reach,  and  that  wo  should  at  once,  whether  works  were 
carried  further  or  not,  have  an  immediate  and  vast  advantage.    It  is  quite  evi- 
dent that  one  of  the  great  mistakes  under  which  these  questions  have  been 
hitherto  carried  on  was,  the  supposition,  that  water  was  much  more  expensive 
than  it  really  is.    In  the  Carnatic  generally  we  can  preserve  water  by  catching 
it  in  Tanks  at  1,000  cubic  yards  per  annum,  for  every  Eupee  of  Capital  expend- 
ed or  taking  the  interest  of  capital  at  5  per  cent,  the  price  is  10  Piee  per 
1,000  cubic  yards.    To  raise  this  quantity  of  water  by  Bullock  labor  12  feet 
costs  about  3  Eupees  or  60  times  as  much,  and  by  steam  power  the  same 
height  would  take  about  f  Eupee  or  15  times  as  much ;  so  that  were  it  deter- 
mined to  wash  out  Black  Town  with  Sea  water,  it  would  still  be  advisable  to 
bring  in  fresh  water  as  a  motive  power  to  raise  it  in  preference  to  steam.  A 
6  horse  Engine  would  cost  3,000  Eupees  when  put  up,  and  to  work  it  for  16 
hours  a  day,  would  cost  4,000  Eupees  a  year,  the  interest  of  80,000  Eupees 
(  equal  with  the  cost  of  the  Engine  itself  to  a  capital  of  83,000  Eupees  for  rais- 
ing 10,000  yards  a  day  or  3i  Millions  per  annum,  while  the  same  power  mio-ht 
be  obtained  by  a  water  wheel  worked  by  water  stored  in  a  Tank  and  brought 
to  the  spot  for  a  much  less  sum. 

The  sanitary  effects  of  such  a  scheme  would  of  course  be  beyond  calcula- 
tion of  money,  but  there  would  also  be  obviously  large  direct  returns  in  money. 
If  only  10  Millions  cubic  yards  were  used  for  irrigation  and  sold  at  1  Eupee 
per  1,000  cubic  yards,  |dof  what  water  much  inferior  for  irrigation  raised  from 
the  hundreds  of  wells  in  Madras  now  costs,  it  would  fetch  10,000  Eupees  a 
year  the  Interest  of  2  Lacs ;  several  thousand  Eupees  a  year  would  be  saved 
in  the  carriage  of  stone  for  groins,  &c,  if  only  the  same  quantity  continues  to 
be  used  as  hitherto  ;  a  large  sum  would  be  saved  in  the  road  repairs,  and  if 
necessary,  a  toll  might  be  levied  on  the  navigation  ;  these  are  besides  the  great 
profit  to  the  public  by  cheap  water  and  cheap  carriage. 

I  trust  it  is  thus  shewn  that — 

Ist.-The  various  improvements  now  required  in  Madras  are  so  intimately 
connected,  that  it  is  entirely  a  mistake  to  plan  one  without  considering  the 
whole. 

2d.— That  it  is  a  mistake  to  lay  out  so  large  a  sum  of  money  (73  000  Eu- 
pees is  now  sanctioned)  in  any  works  which  are  not  fundamental  unless  it  is 
quite  clear  that  they  will  form  a  necessary  part  of  what  is  ultimately  to  be  done 
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We  must  pause  to  consider,  what  is  to  be  done  about  the  alteration  of  the 
Tunnel,  as  the  estimate  does  not  provide  for  the  escape  of  the  sewerage  for  18 
months,  the  time  which  the  proposod  contractor  requires  to  execute  the  work, 
and  a  Committeo  assembled  by  order  of  the  Honorable  Court  conclude,  that 
the  whole  question  absolutely  requires  an  Officer  of  experience  to  be  set  apart 
for  it,  and  I  am  therefore  of  opinion,  that  this  is  the  proper  time  to  examine  the 
matter  in  its  full  extent.  Instead  of  sending  an  experienced  Engineer  to  any 
place  where  there  is  no  prospect  of  any  work  of  importance  being  carried  on, 
and  where  the  duties  can  be  properly  performed  by  an  Officer  without  scientific 
acquirements,  I  would  undoubtedly  rather  appoint  one  to  such  a  matter  as 
this,  where  professional  talents  and  experience  would  be  so  well  employed. 

With  respect  to  the  question  of  what  is  to  be  done  'respecting  the  alter- 
ation of  the  Tunnel  my  suggestion  is,  that  the  Committee's  proposition  should 
be  carried  out,  viz.,  that  the  slope  of  the  flour  of  the  Tunnel  should  be  so  alter- 
ed so  that  the  water  cannot  lodge  in  the  inner  end.    This  would  be  so  trifling 
a  work,  that  it  could  be  done  in  a  short  time,  and  the  escape  of  the  sewerage 
stopped  only  for  a  very  few  days  if  at  all,  as  perhaps  one  vent  of  the  Tunnel 
could  be  altered  at  a  time,  the  cost  of  this  would  be  only  about  1,500  Rupees. 
But  in  connection  with  this,  I  would  strongly  recommend,  that  the  Commit- 
tee's suggestion  of  placing  a  small  Steam  Engine  to  raise  the  sewerage  at  the 
head  of  the  Tunnel  should  be  carried  out  at  once.    This  is  one  of  those  thino-g 
which  have  been  lately  brought  forward  at  home  and  which  is  so  obvious  when 
once  pointed  out,  viz.,  that  a  very  small  power  of  Engine  applied  to  this  pur- 
pose, that  is,  to  raise  the  fluid  a  few  feet,  from  the  lower  end  of  a  main  sewer, 
so. as  to  enable  it  to  flow  off  to  some  outlet,  when  otherwise  it  would  have  lodged 
and  stagnated  in  the  sewer,  will  do  more  to  keep  the  sewer  clear  and  prevent 
fermentation  than  ten  times  the  power  applied  to  raise  a  considerable  body  of 
water,  a  great  height,  in  order  to  introduce  it  at  the  upper  level  of  the  sewers 
and  so  wash  them  out.    If  a  very  small  Engine,  (2  horse  power,)  were  placed 
at  the  inner  end  of  the  Tunnel  to  raise  the  water  as  it  flows  from  the  main 
sewer  and  discharges  it  into  the  Tunnel,  there  would  be  no  accumulation  at  all 
in  the  main  sewer,  no  time  for  fermentation  and  no  checking  of  the  current 
down  it,  such  an  Engine  there  is  now,  unused,  at  Dowlaiswarum,  it  could  be 
taken  for  this  purpose  at  1,000  Rupees,  and  another  1,000  would  do  all  that 
was  required  to  set  it  at  work.  It  would  take  about  4  Rupees  of  coal  a  day,  and 
2  Rupees  for  attendance,  &c,  to  work  it,  supposing  it  were  worked  the  whole  24 
hours  which  probably  would  not  be  necessary.  In  connection  with  this  I  should 
mention  that  I  consider  it  a  strange  oversight  that  the  cistern  at  the  inner  end 
of  the  Tunnel  should  have  been  left  open.    There  can  be  no  doubt,  that  the 
effluvia  that  are  spoken  of,  as  proceeding  from  the  ditch  between  the  Cooum 
and  the  Tunnel  mainly  come  from  this  cistern ;  any  person  may  satisfy  himself 
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of  tliis  by  going  to  the  spot.  There  cannot  I  conceive  he  a  question,  hut  that 
this  trilling  work  should  he  done  immediately.  The  fluid  raised  hy  the  Engine 
would  he  drawn  and  discharged  through  pipes,  so  that  there  would  he  no  com- 
munication whatever  between  the  sewerage  and  the  open  air. 

With  respect  to  the  open  ditch  as  I  have  said  ahove,  the  principal  part  of 
what  has  been  charged  to  it  belongs  to  the  cistern.  I  think  it  will  be  sufficient 
to  raise  the  end  near  the  cistern  with  earth  and  slope  it  off  towards  the  Cooum, 
leaving  however  still  a  hollow,  so  that  in  the  heavy  falls  of  rain  a  portion  of 
the  water  may  flow  off  that  way  as  at  present,  if  the  Tunnel  should  be  insuffi- 
cient to  carry  it  off.  I  think  this  will  be  found  almost  if  not  quite  to  remove 
the  evil.  I  would  not  if  possible  spend  any  large  sum  of  money  now,  and  I 
feel  confident  that  the  entire  filling  up  of  the  ditch  is  unnecessary. 

What  I  would  therefore  propose  should  be  done  at  present  is — 

1st. — The  covering  of  the  cistern,  which  will  certainly  remove  an  intoler- 
able r.uisance  at  a  trifling  cost,  about  100  Rupees. 

2d. — Raising  the  floor  of  the  inner  end  of  the  Tunnel  about  1  foot  4-  in- 
ches, and  sloping  it  to  the  present  level  of  the  mouth,  about  1,500  Rupees. 

3d. — Filling  up  partially  the  end  of  the  open  ditch  next  the  Tunnel,  about 
1,000  Rupees. 

4th. — Putting  up  a  small  Engine  to  raise  the  sewerage  into  the  Tunnel 
and  prevent  its  stagnating  in  the  main  sewer,  about  2,000  Rupees. 

These  things  seem  to  me  simple  and  obvious,  and  they  will  cost  little — 
about  5,000  Rupees. 

And  for  the  proper  investigation  of  the  various  matters  now  under  consi- 
deration and  enumerated  above,  I  would  beg  most  strongly  to  recommend,  that 
as  recommended  by  the  Committee,  an  Officer  of  talent  and  experience  should 
be  appointed  to  take  a  view  of  the  whole  matter  at  once,  and  digest  a  plan  by 
which  the  various  objects  may  be  attained,  being  convinced  that  it  is  impossi- 
ble to  settle  one  of  these  points  effectually  and  economically  without  consider- 
ing the  others.  The  trifling  works  above  proposed  cannot  of  course  in  the 
least  tend  to  render  the  extensive  works  the  less  necessary. 

I  conclude  with  two  observations — 

1st.— As  it  is  necessary  that  this  paper  should  be  short,  I  do  not  attempt 
to  answer  the  various  difficulties  that  may  of  course  appear  in  this  case,  especi- 
ally to  non-professional  readers ;  but  I  feel  confident,  that  there  are  none  that 
cannot  be  easily  met,  and  I  shall  bo  ready  to  answer  any  question  that  it  may 
seem  necessary  to  put. 
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2d. — There  are  many  important  objects  besides  these  now  spoken  of,  that 
might  be  attained  by  such  a  project  as  that  sketched  out,  some  which  have 
occurred  to  me,  such  as  the  breaking  up  granite  for  roads  by  water  power  and 
conveying  it  by  the  navigation,  &c,  and  no  doubt  many  others  that  will  not  be 
thought  of  till  fresh  water  is  flowing  through  Madras  ;  in  fact  I  am  convinced, 
that  the  improvements  in  this  City  that  would  follow  upon  an  abundant  sup- 
ply of  fresh  water  brought  into  Madras  at  so  cheap  a  rate  as  it  can  be  obtain- 
ed, are  incalculable. 

(Signed)  A.  T.  COTTON,  Lieut.-Colonel, 

Chief  Engineer. 

Chiee  Engineer's  Oefice  : 
Fort  Saint  George, 
3Ltf  August,  1852. 
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FROM  THE  MILITARY  BOARD,  TO  THE  SECRETARY  TO  THE 

MEDICAL  BOARD. 

gIB}  The  Military  Boavd,  having  at  present  under  consideration,  an  im- 
portant project,  involving  great  improvements  in  the  drainage  and  cleansing  of 
the  town  of  Madras  ;  I  have  the  honor  to  request,  you  will  bring  this  question 
before  the  Medical  Board,  as  this  Board  will  be  glad  to  be  assisted  by  the  ad- 
vice and  suggestions  of  your  Board,  on  a  question  connected  with  the  sanitary 
condition  of  the  numerous  population  of  Madras. 

2.  The  Military  Board  are  aware  that  the  absence  of  any  registration  of 
Births  and  Deaths,  prevents  that  accurate  statistical  data  being  collected,  to 
prove  the  existence  of  causes  destructive  to  health  ;  but  from  the  extensive  in- 
formation possessed  by  your  Board,  they  will  probably  be  enabled  to  state, 
whether  injury  to  the  public  health  is  now  occasioned,  by  causes  capable  of  re- 
moval- whether  exhalations  from  stagnant  ditches,  open  cesspools,  decaying 
refuse  do  now  exist ;  whether  injurious  to  health,  and  if  so,  whether  they  are 
general  or  confined  to  particular  localities,  and  if  so,  to  what  districts  of  the 
town  ;  whether  they  extend  their  influence  to  several  districts,  or  are  restricted 
in  their  effects,  and  at  what  seasons  of  the  year,  or  state  of  the  atmosphere, 
more  or  less  hurtful. 

3  The  Medical  Board  are  aware  that,  the  sewerage  of  Madras  is  carried 
on  by  means  of  open  drains  connected  with  covered  main  sluices,  discharg- 
ing themselves  into  the  Sea ;  but  that  all  being  nearly  on  a  dead  level,  the  aul 
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of  Scavengers  is  extensively  required  lor  the  streets  and  open  drains,  but  that 
the  main  drains  have  always  been  defective  in  their  operation. 

4.    The  project  under  consideration  is  to  provide  such  a  head  of  water,  as 
to  secure  a  current  of  water  through  the  drains  and  sewers  of  all  the  districts, 
sufficient  to  keep  them  constantly  clean  and  sweet ;  and  taking  for  granted  the 
feasibility  of  securing  such  a  quantity  of  water  as  will  attain  this  object,  the 
important  question  now  submitted  for  the  consideration  of  the  Medical  Board 
is,  whether  more  effectual  cleansing  is  really  needed,  and  whether  scouring  or 
flushing,  by  water,  would  accomplish  this  more  efficiently  than  by  means  of 
Scavengers  ;  and  it  would  be  of  great  value,  if  the  Board  could  state  any  facts 
to  prove  the  necessity  for  greater  cleanliness,  and  whether,  after  a  long  conti- 
nuance of  dry  weather,  the  offensive  exhalations  increase,  and  consequent  there- 
on, disease  ;  and  whether  the  facts  that,  after  a  fall  of  rain,  the  Sea  along  the 
beach  is  more  than  usually  saturated  with  filth,  discharged  from  the  sewers  of 
the  town,  does  not  prove  the  necessity  for  more  constant  scouring ;  so  as,  if 
possible,  to  carry  off  all  refuse  quickly  and  before  entire  fermentation  has  com- 
menced.   The  cost  at  which  this  project  can  be  carried  out  is  an  important 
point  for  consideration,  and  as  the  works,  for  the  water,  for  the  sewerage  can 
be  added  to  without  any  great  outlay,  in  proportion  to  the  additional  store  of 
water  to  be  secured,  it  would  be  economical  to  make  the  works  useful  for  other 
purposes  than  the  mere  cleansing  of  Madras  :  probably  the  attention  of  your 
Board  may  have  been  given  to  the  sufficiency  or  insufficiency  of  water  for  do- 
mestic uses,  and  they  may  be  enabled  to  state,  whether  water  is  in  general  de- 
ficient, or  only  in  particular  localities  deficient  j  and  whether  if  an  ample  sup- 
ply of  good  water,  in  far  greater  quantity  than  hitherto,  were  supplied,  un- 
nealthmess  and  inconvenience  would  be  alleviated. 

5.  This  Board  would  be  obliged  by  being  furnished  with  an  estimate  of 
the  quantity  of  water  consumed  by  the  people  in  different  parts  of  Madras 

fheWelqU     Y'  S°UrCe  °btained'  andfr°m  What  ^ance  from 

wnt infTati°n  W0Uld  be  USeM  aS  a^uide  for  estimating  the  quantity  of 
^  require,      different  districts  for  domestic  purposely  comparing  t 

pt  h  u  e Tst generally  — d  at  from  £  to  65  gallons 
L  nf     ,       J      SallonsPer  individual  per  diem,  equal  to  about  2  cubic 

^^£^™J^^«^  of  water  for  each  house ^ 
aiem,  would  be  an  approximation.  * 

household  toTe^eM fa„ TVn       T>  ™h 
1      ou  chatties  of  water  daily,  or  about  the  Home  eonsump. 
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tion,  then  the  distance  travelled  over  to  bring  in  this  quantity  from  the  well,  or 
source  of  supply,  to  the  house,  will  be  the  measure  of  the  cost  of  the  present 
supply  of  water,  by  valuing  the  time  taken  up  in  carrying  the  water  at  the 
rate  of  daily  hire  given  to  a  cooly  for  a  journey  of  10  miles  ;  and  considering 
that  good  water  could  be  supplied  from  the  works  intended  for  sewerage,  at  from 
2  to  4s  Annas  per  annum  per  house  of  5  persons,  in  quantity  equal  to  the  English 
consumption,  the  present  question  is  well  deserving  attention,  both  for  the  bene- 
fit of  the  people  and  as  diminishing  the  cost  of  water  for  sewerage  and  cleans- 
ing purposes. 

I  have  the  honor  to  be,  Sir, 

Your  obedient  Servant, 

(Signed)    A.  H.  HOPE, 
20th  October  1852.  Actin9  Secretary. 


APPENDIX  C. 


To  E.  F.  ELLIOT,  Esq., 

Chief  Magistrate  and  Superintendent  of  Police. 

Sie— The  Board  being  desirous  of  availing  themselves  of  the  intinfcte 
knowledge  you  possess  of  the  various  localities  of  Madras,  desire  me  to  solicit 
your  observations  on  the  project  set  forth  in  the  enclosed  Memorandum  of  the 
Chief  Engineer,  for  constructing  in  the  vicinity  of  Palaveram  a  great  work,  for 
the  purpose  of  collecting  such  a  head  of  water  as  will  allow  of constant  and 
effectual  flushing  or  scouring  of  the  drains  and  sewers  of  Madras,  and  for  all 
other  purposes  to  which  water  can  be  applied,  such  as  Irrigation  Water 
Power,  Baths,  Ac.    Before  carrying  out  such  a  work  it  is  essential  to  ascer 
tain,  whether  injurious  effects  are  at  present  produced  from  the  exhalations 
from  the  sewers  and  drains  ;-whether  in  your  opinion  more  efficient  measures 
arerequiredto  ensure  the  removal  of  filth  and  effluvia  ;-whether  he  existing 
drains  and  sewers  are  properly  constructed,  so  as  to  ensure  the  ^ansmg  by 
Scavengers  being  sufficient  to  remove  all  those  causes  likely  to  produce  disease 
or  prove  injurious  to  health  ;-and  if  not,  whether  the  use  of  water  would 
Zircons  less  necessary  ^whether  in  general  «Eeve^and 
other  diseases  exists  throughout  all  Madras,  or  are  more  prevalen " 
lar  localities  and  particular  seasons,  and  if  so,  to  wh*  «™ 
and  if  existing,  whether  cleansing  by  water  would  diminish  sickness,  and  to 

what  extent. 
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You  aro  awaro  that  tho  expenses  from  the  Assessment  funds  for  cleansing 
and  oilier  purposes  are  very  considerable,  as  follows  :  — 


1st  Quarter  ending  31st  ilareh  1851  

3nd      .,        „       30th  Juno      „   •  •  

3rd      ,.        „      30th  Sept  

4th     „        „       3i8t  Deo,  „   

Total.... 


Cleansing  Roads 
and  Drains. 

Reform  and  Re- 
pair of  Roads. 

Repairing  of 
Drains. 

Rs. 

A. 

P. 

Rs. 

A. 

A. 

Ha. 

A. 

P. 

0,003 

9 

6 

7,118 

9 

10 

3,577 

4 

9 

9,461 

2 

0 

6,281 

13 

6 

7,373 

16 

1 

9,466 

9 

2 

6,087 

14 

2 

7,236 

14 

11 

9,049 

16 

8 

6,258 

10 

8 

3,231 

11 

1 

37,031 

3 

23,747* 

0 

1 

21,419« 

13 

10 

And  as  the  project  contemplates  the  application  of  water  to  scour  or  flush  the 
drains  and  sewers,  the  question  is,  whether  this  will  in  your  opinion,  more 
effectually  and  certainly  remove  the  refuse  from  every  corner  of  Madras,  than 
is  at  present  done  by  the  Scavengers  ;  and  further,  whether  it  could  be  done 
more  cheaply  ;  if  so,  what  amount  might  probably  be  saved.  In  England  it 
is  calculated  that  1,000  yards  form  the  amount  which  can  be  effectually  swept 
by  a  Scavenger  in  one  day,  and  taking  8  yards  as  the  average  width  of  the 
streets,  this  will  be  8,000  superficial  yards  for  each  Scavenger. 

The  Board  are  inclined  to  consider  that  the  filth  is  not  at  present  effec- 
tually removed,  because  offensive  emanations  increase  after  a  long  continuance 
of  dry  weather,  whilst  after  a  heavy  fall  of  rain,  the  Sea  along  the  Beach  is 
completely  saturated  with  filth  of  the  most  offensive  description ;  and  seeing 
the  good  effects  of  a  fall  of  rain,  the  Board  cannot  but  think  that  a  command 
of  water,  allowing  of  its  being  generally  directed  for  the  purpose  of  cleansing, 
must  be  more  efficient  than  the  present  mode  of  scavengering  ;  but  the  adop- 
tion of  the  measure  will  depend  mainly  on  the  question,  whether  by  its  use  any 
reduction  might  be  made  in  the  expense  at  present  incurred  for  scaveno-erinc 

DO* 

Her  Majesty's  J ustices  have  to  make  a  continuation  of  the  main  drain 
undertaken  by  Government  for  the  sanitary  improvement  of  Madras,  involving 
also  the  construction  of  numerous  small  drains  in  order  to  complete  the  works ; 
and  the  Board  wish  to  know  what  diminution  of  outlay  to  the  Assessment 
funds  you  think  would  result  from  the  general  use  of  water,  by  obviating  the 
necessity  of  arranging  the  works  for  facility  of  scavengering  and  for  receiving 
the  surface  rain  water. 

This  project  contemplates  collecting  a  very  large  head  of  water,  and  as  the 
additional  works  for  securing  a  still  larger  store  of  water  would  be  but  trifling  ; 

*  It  would  also  be  useful  to  ascertain  the  portions  of  the  expenditure  for  new  works,  separately 
from  that  for  repairs  and  reforms  to  roads  and  drains,  in  order  to  ascertain  the  value  of  water  In  its 
application  by  preventing  the  necessity  of  altering  defective  constructions 
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and  as  it  is  the  Board's  duty  to  endeavour  to  make  the  work  as  economical 
as  possible,  by  rendering  the  water  available,  if  possible,  for  other  purposes,  in 
order  thus  to  lessen  the  expense  and  diminish  the  cost  of  the  water  to  be  used 
specifically  for  cleansing  the  Town,  I  am  desired  to  solicit  suggestions  as  to 
the  other  uses  to  which  an  abundance  of  water  could  be  beneficially  and  pro- 
fitably applied. 

The  Board  are  inclined  to  doubt  whether  the  present  supply  of  water  for 
household  purposes  be  sufficient :  or  if  sufficient,  whether  it  is  conveniently 
accessible  ;  and  they  would  desire  to  be  favored  with  your  views  as  to  whether 
more  water  would  be  used,  and  with  advantage  to  the  health  and  comfort  of 
the  people,  if  an  abundant  supply  were  cheaply  and  easily  procurable. 

The  consumption  of  water  in  England  is  reckoned  at  from  40  to  65  gal- 
lons per  family,  or  say  13*  gallons  per  individual  per  diem,  equal  to  2  cubic 
feet  or  nearly  of  a  cubic  yard  of  water,  and  calculating  the  same  quantity 
of  water  for  each  person  in  Madras,  then  700,000  Inhabitants  X  ^  cubic 
yard=54,000  cubic  yards  X  365  days=19,440,000  cubic  yards  of  waterf ;  but 
probably  a  greater  proportion  would  be  used  in  so  hot  and  dry  a  climate,  if  it 
were  more  abundant.  You  may  perhaps  be  able  to  furnish  the  Board  with  a 
rough  estimate  of  the  quantity  of  water  now  used  in  particular  districts  of 
Madras.  And  supposing  the  present  supply  to  be  insufficient,  the  Board  wish 
to  have  your  opinion  as  to  whether  some  payment  in  the  shape  of  a  House 
Tax  or  Water  Bate  might  not  be  levied  in  return  for  an  abundant  [supply  of 
good  water. 

Supposing  each  household  of  5  persons  to  consume  daily  10  cubic  feet  of 
water  or  65  gallons,  (equal  to  about  25  or  30  chatties  of  water  each  containing 
32  lbs.)  then  the  annual  consumption  for  each  household  would  amount  to  130 
cubic  yards,  and  this  quantity  could  be  delivered  near  to  Madras  at  the  main 
Canal  at  a  charge  of  only  about  6  Pice  per  annum,  allowing  only  5  per  cent, 
per  annum  on  the  Capital  expended.  In  addition  thereto,  a  rate  must  be 
levied  to  cover  the  outlay  for  the  subsidiary  works  to  convey  the  water  to,  or 
close  to  each  house  ;  but  calculating  140,000  houses,  then  a  charge  of  1  Anna 
per  house  would  give  9,000  Eupees  per  annum,  which  is  equal  to  the  Interest 
at  5  per  cent,  of  a  Capital  of  180,000  Eupees.  But  as  the  main  duct  can  be 
brought  in  on  a  high  level,  the  use  of  earthern  ware  pipes  will  probably  be 
found  quite  sufficient  for  the  distribution  of  the  water  to  the  separate  houses 
so  as  to  make  that  outlay  cover  all  expenses. 

*  Equal  to  about  5  or  6  chatties  each  of  32  lbs.  weight  of  water  per  chatty. 

t  The  cost  of  the  works  for  the  supply  of  water  for  household  use  in  Madras,  say  20  Millions  of  cubic 
vards  would  be  3  Lakhs  of  Rupees,  the  Interest  of  which  at  5  per  cent,  is  15,000  Rupees  per  annum,  se- 
curing a  supply  of  1,333  cubic  yards  or  233,276  gallons  for  1  Rupee,  or  about  15,000  gallons  for  l  Anna, 
or  lor  a  household  of  5  person*  each  consuming  12  gallons  per  diem  is,  21,900  gallons  per  annum,  the 
cost  would  be  lj  Anna. 
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Although  the  water  at  present  used  may  not  be  bought  by  the  people, 
you  may  perhaps  be  able  to  favor  the  Board  with  some  idea  of  the  quantity 
of  labor  required  to  supply  a  house  with  the  water  for  domestic  purposes,  and 
by  estimating  the  distance  travelled  between  the  houses  and  wells,  and  the 
time  employed  valued  at  the  rate  of  a  cooly's  daily  hire  for  each  12  miles,  the 
cost  of  water  may  thus  be  calculated,  and  trifling  as  the  cost  of  the  chatties 
and  other  vessels  for  holding  the  water  and  drawing  it  from  wells  may  be,  yet 
even  in  this  respect  some  expense  may  be  saved  to  the  poorer  classes  by  the 
facility  of  supply. 

The  establishment  of  public  baths  and  wash-houses  presents  itself  as  one 
of  the  first  objects  for  which  an  abundant  supply  of  water  could  be  made  avail- 
able, and  doubtless  with  suitable  arrangements  to  prevent  the  prejudices  of 
caste  interfering,  the  people  would  be  induced  to  make  use  of  them  ;  and  cal- 
culating 9  cubio  feet  of  water  per  diem  ;  for  each  bath,  only  120  cubic  yards 
will  be  required  annually  for  each  bath  ;  and  this  quantity  could,  as  above 
stated,  be  delivered  in  Madras  at  a  cost  of  about  6  Pice. 

It  is  also  worth  consideration,  whether  supplies  of  water  for  extinguishing 
fires  and  watering  the  roads  and  streets,  could  be  provided  with  any  probability 
of  reimbursement ;  and  the  Board  think  that  this  would  be  the  case  at  least  as 
regardsthe  roads,  since  the  constant  watering  must  tend  to  diminish  the  abrasion, 
and  thus  lessen  the  necessity  for  and  cost  of  repairs  ;  and  in  making  and  re- 
pairing roads  an  abundance  of  water  might  be  found  an  economical  application 
for  binding  the  materials.  Calculating  the  quantity  for  watering  the  roads  at 
3  gallons  per  superficial  yard  per  diem,  then  for  1  mile  with  a  width  of  8  yards 
there  would  be  required  260  cubic  yards  of  water  per  diem,  and  annually  for 
each  mile  of  road  of  say  8  yards  wide,  100,000  cubic  yards ;  which  could  be 
supplied  (as  above)  at  a  cost  of  60  Eupees  per  annum,  or  for  the  estimated 
extent  of  road  of  100  miles,  total  6,000  Rupees  per  annum. 

The  present  cost  of  hard  water  for  gardens,  drawn  from  wells  by  the  most 
efficient  power  now  existing,  is  about  1  Rupee  for  300  cubic  yards,  or  say  3 
Rupees  for  1,000  cubic  yards,  and  even  calculating  the  immediate  outlay  for 
the  works  of  the  reservoirs  at  3  Rupees  for  every  1,000  cubic  yards  of  water 
stored  up,  instead  of  the  actual  rate  of  1  Rupee  per  1,000  cubic  yards,  then 
the  probable  cost  of  Tank  water  at  5  per  cent,  per  annum,  on  this  3  Rupees 
Capital  is,  about  30  Pie  for  1,000  cubic  yards,  which  will  give  6,000  cubic  yards 
of  water  for  180  Pie,  or  nearly  1  Rupee,  equal  to  only  about  ^  of  the  present  . 
cost  of  water  drawn  for  gardens,  with  the  additional  advantage  of  soft  water  ; 
and  taking  into  consideration  all  these  circumstances,  are  you  of  opinion  that 
any  considerable  demand*  for  water  for  garden  and  other  cultivation  would  be 
created,  and  if  so,  to  what  extent,  and  what  rate  woidd  induce  such  a  demand  ? 
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Our  position  in  this  country  affords  many  facilities  which  we  have  not  at 
II  time  for  the  execution  of  works  for  the  supply  of  water,  there  being  no  vested 
rights  of  such  a  nature  as  to  interfere  with  the  plans  of  Government ;  and  the 
habits  and  character  of  the  people,  and  the  manner  in  which  they  are  amenable 
to  regulation,  would  render  less  costly  works  sufficient  for  the  purpose,  thus 
ensuring  supplies  of  water  at  a  charge  considerably  less  than  in  England. 

I  have  the  honor  to  be,  Sir, 

Your  obedient  Servant, 

(Signed)    A.  H.  HOPE, 
Stl  November  1852.   Acting  Secretary. 

APPENDIX  D. 

TO  THE  SECEETAEY  MEDICAL  BOARD. 

g£B) — With  reference  to  my  letter,  number  and  date  as  per  margin,  I  have 
the  honor  to  enclose  copy  of  a  communication  forward- 
er, dated  26th  October  1852.  ^  ^  ^  Q}M  Magistrate  with  tlie  Military  Board's 

request,  that  you  will  submit  it  to  the  Medical  Board  as  it  contains  some  ad- 
ditional points  connected  with  the  supply  of  water,  on  which  the  observations 
of  your  Board  would  be  of  advantage. 

I  have  the  honor  to  be,  Sir, 

Your  obedient  Servant, 

(Signed)    A.  H.  HOPE, 
8th  November  1852.    Actin9  Secretary. 

APPENDIX  E. 

TO  THE  SUPERINTENDENT  OF  GUN  POWDER  MANUFACTORY. 

gIE  —The  Board  having  under  consideration  a  project  for  forming  a  re- 
servoir of  water  in  the  vicinity  of  Palaveram,  which  will  give  a  command  of 
Water  Power  for  Madras  ;  I  am  desired  by  the  Board  to  request  you  will  state 
what  extent  of  power  you  could  employ  in  the  Manufactory,  and  to  what  ex- 
tent you  will  diminish  the  animal  and  human  labor,  and  the  value  thereof  per 
annum. 

The  object  of  the  Board  is  to  ascertain  from  all  the  Public  Establishments, 
the  purposes  to  which  Water  Power  could  be  applied;  and  in  order  to  enable 
you  to  appreciate  the  importance  of  the  question,  I  am  desired  to  point  out 
that  if  it  could  be  so  arranged  that  Water  Power  to  the  extent  of  500  Powers 
of  Bullocks  were  used  at  Madras,  it  would  be 'worth  60,000  Rupees  a  year,  the 
Interest  upon  12  Lakhs  ;  and  this  extent  of  power  would  only  require  50  Milli- 
ons of  cubic  yards  falling  through  12  feet,  which  could  easily  be  effected.  Pro- 
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bably  the  Bullock  Power  at  the  Powder  Mills  and  Mint  alone  at  present  costs 
8  000  Rupees  per  annum,  which  is  the  Interest  of  1,60,000  Bupees,  and  with 
the  command  of  a  cheap  power  probably,  its  more  general  application  to  other 
purposes  would  result,  and  even  in  your  establishments,  it  may  be  substituted 
for  manual  labor. 

To  enable  you  to  form  a  calculation,  I  am  desired  to  state  that  water  for 
power  could  be  supplied  at  say,  6,000  cubic  yards  for  1  Rupee,  which  if  falling 
through  6  feet,  would  give  a  net  power  of  40,000,000  lbs.  through  1  foot,  equal 
to  13°Horse  Power  of  a  Steam  Engine  for  1  hour,  and  the  cost  would  be  1* 
Anna  per  Horse  Power  per  hour,  but  as  the  water  would  of  course  not  be  con- 
sumed by  passing  over  a  wheel,  and  as  it  would  still  be  available  for  all  ordinary 
purposes,  some  reduction  in  the  cost  may  be  effected. 

The  cost  of  manual  labor  may  be  taken  at  2,000  lbs.  X  60  minutes  X  10 

hour8  —  1,200,000  lbs.  through  1  foot  per  day,  and  valued  at  3  Annas  which  is 

8  Annas  for  1  Steam  Horse  Power  for  1  hour, 

1  Bullock        lbs  per  day.       d  Bunock  power  may  be  estimated  at  about 
0,000  lbs.  by  60  by  8  =2,880,000 
per  4  Annas.  4  Annas  per  Steam  Horse  Power  per  hour. 

In  making  your  calculation,  it  would  be  advisable  to  include  not  only  the 
expenses  of  the  Bullock  Department,  but  also  the  losses  from  animals  dying  or 
becoming  unserviceable,  and  also  ascertain  to  the  mechanical  force  in  the  differ- 
ent Departments  of  your  Manufactory  to  which  the  labor  of  the  Bullocks  is 
applied,  and  compare  it  with  the  number  of  Steam  Horse  Power  to  which  the 
labor  of  the  full  compliment  of  the  bullocks  is  equivalent  ;  also  to  contrast  the 
total  expenses  incurred  for  the  keep  of  the  animal  during  the  whole  year,  with 
the  charge  of  the  Water  Power  for  only  the  number  of  working  days,  for  al- 
though the  water  will  require  to  be  stored  up  as  if  to  be  used  for  the  whole 
year,  yet  by  its  being  known  to  be  disused  during  a  certain  period  of  the  year, 
holidays,  Sundays,  &c,  the  water  not  then  required  can  easily  be  used  for  other 
purposes. 

Any  extra  expenses  or  reduction  connected  with  the  machinery  for  Bul- 
lock and  Water  Power  to  be  noticed.  The  cost  of  applying  the  water  to  work 
the  present  apparatus  will  not  be  great. 

The  advantage  of  applying  an  increased  power  when  urgently  required,  in 
diminishing  the  Establishment,  should  also  be  calculated,  as  well  as  the  supe. 
riority  of  the  power  in  the  work  to  be  done,  and  any  modifications  in  the  other 
work  now  performed  by  manual  labor  to  be  taken  into  consideration. 

I  have  the  honor  to  be,  Sir, 
Your  obedient  Servant, 

(Signed)   A.  H.  HOPE, 
5th  November  1852,  Acting  Secretary. 
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APPENDIX  F. 


TO  THE  SUPERINTENDENT  GUN  CARRIAGE  MANUFACTORY. 
Sir —In  forwarding  to  you  the  enclosed  copy  of  a  letter  to  the  Superin- 
tendent Gun  Powder  Manufactory,  on  the  subject  of  applying  a  Water  Power 
to  the  works  of  the  Gun  Powder  Establishment,  the  Board  desire  me  to  state 
they  will  be  happy  to  receive  your  observations  on  the  application  of  a  Water 
Power  to  the  purposes  of  your  Manufactory,  the  great  experience  you  have  had 
will  enable  you  to  point  out  the  application  of  this  power  to  many  purposes  for 
which  manual  labor  is  now  used,  and  the  Board  therefore  abstain  from  making 
any  suggestions  as  to  the  particular  applications  of  the  power. 

I  have  the  honor  to  be,  Sir, 
Your  obedient  Servant, 

(Signed)   A.  H.  HOPE, 
5th  November  1852.  Acting  Secretary. 


APPENDIX  G- 


Gun  Carriage  Manufactory, 
Madras,  10th  Nov.  1852. 

FROM  MAJOR  J.  MAITLAND,  SUPERINTENDENT  GUN  CARRIAGE 
MANUFACTORY,  TO  LIEUT.  A.  H.  HOPE,  ACTING  SECRETARY 
TO  THE  MILITARY  BOARD,  FORT  ST.  GEORGE. 

Sir, — 1.  I  have  the  honor  to  acknowledge  your  letter  of  the  5th  Instant, 
accompanied  by  a  letter  No.  6782  to  the  Superintendent  Gun  Powder  Manu- 
factory, calling  upon  me  for  any  observations  I  may  have  to  make  upon  the  ap- 
plication of  a  Water  Power  to  the  purposes  of  the  Gun  Carriage  Manufactory. 

2.  The  introduction  of  Water  Power  instead  of  manual  labour  for  work- 
ing the  machinery  at  the  Manufactory  may  be  feasible.  But  I  do  not  think  it 
can  be  effected  in  the  present  state  of  the  Manufactory,  without  introducing 
very  great  alterations  both  in  the  building  as  well  as  the  machinery,  and  I  am 
not  at  all  sanguine,  after  giving  the  subject  my  best  consideration,  that  the 
change  meditated  would  be  productive  of  any  benefit  to  a  Department  like  mine, 
where  the  work  is  of  such  an  heterogeneous  nature  as  to  require  manual  more 
than  any  other  description  of  power  or  labor. 

3.  The  machinery  at  the  Manufactory  at  present  is  on  a  very  limited 
scale,  and  with  the  exception  of  the  English  Cast  Iron  Lathes  is  of  a  very  de- 
fective description.  The  power  required  to  set  the  whole  of  this  small  quantity 
of  machinery  in  motion,  when  the  Department  is  at  its  highest  complement  of 
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work,  is  the iabor  only  of  about  40  coolies,  and  as  animal  power  is  not  employ- 
ed here,  tho  labor  of  the  40  coolies  is  equivalent  to  a  Steam  Engine  of  about  8 
Horse  Power,  and  tho  expense  of  the  40  coolies  on  an  average  is  about  fl\  Ru- 
pees daily,  which  is  equal  to  nearly  2  Annas  per  Horse  per  hour,  I  do  not  see 
that  much,  if  any  thing,  will  be  gained  by  introducing  "Water  Power  instead, 
when  it  is  borne  in  mind  that  the  manual  labor,  when  not  required  for  the  ma- 
chinery, can  be  turned  into  any  other  channel  of  usefulness,  which  will  not  be 
the  case  if  Water  or  Steam  Power  is  used ;  whether  the  whole  or  only  part  of 
the  machinery  requires  to  be  wrought,  the  same  amount  of  labor  and  expense 
must  be  daily  expended. 

4.  Unless  it  is  the  intention  of  Government  to  extend  the  operations  of 
this  Department  on  a  very  extensive  scale,  I  do  not  see  any  advantage  in 
changing  the  system  of  labor  at  present  pursued.  It  may  prove  beneficial  to  a 
Department  like  the  Gun  Powder  Manufactory,  where  cattle  are  at  present 
employed  in  turning  the  Mills  and  must  be  maintained  whether  the  Mills  are 
in  operation  or  not ;  but  in  the  Gun  Carriage  Manufactory,  I  do  not  think  in 
the  long  ran  it  would  be  of  any  advantage  or  saving  to  the  State. 

APPENDIX  H. 

Gra"  Powder  Manufactory, 
Madras,  7  th  Dec.  1852. 
FROM  MAJOR  T.  LAVIE,  SUPERINTENDENT  OF  THE  GUN  POWDER 
MANUFACTORY,  TO  THE  OFFICIATING  SECRETARY  TO  THE 
MILITARY  BOARD,  FORT  SAINT  GEORGE. 

Sir, — In  reference  to  your  letter  'No.  6782,  dated  5th  ultimo,  I  have  the 
honor  to  request  you  will  do  me  the  favor  to  inform  the  Military  Board,  that  I 
have  given  the  subject  of  applying  Water  Power  at  these  Mills  the  fullest  con- 
sideration. The  proposition  is  not  a  novel  one  with  me,  I  have  had  it  on  my 
mind  for  the  last  two  years,  but  it  has  been  burdened  with  difficulties  as  to 
a  continual  and  regular  flow  of  water,  which  I  have  not  been  able  to  overcome, 
but  which  the  Board's  project  entirely  remove. 

I  do  not  hesitate  to  say  that  the  introduction  of  Water  Power  at  these 
Mills  would  prove  both  beneficial  and  economical,  beneficial  in  producing  a  su- 
perior Gun-powder,  and  lessening  greatly  the  loss  of  life  in  cases  of  accident ; 
economical  as  it  would  by  reducing  the  strength  of  the  establishment  inhuman 
and  manual  labor  very  considerably  diminish  the  cost  of  the  Gun-powder. 

I  do  not  consider  that  any  expensive  machinery  or  apparatus  would  be 
required,  the  present  buildings  in  which  the  incorporating  mills  are  placed, 
and  where  Water  Power  would  prove  the  most  beneficial,  are  unfortunately 
not  very  well  situated,  but  they  might  easily  bo  altered  or  even  re-built, 
using  the  present  materials,  at  a  very  trifling  expense. 
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The  cost  of  working  two  mills  during  the  official  years  1851  and  1852, 
for  human  and  animal  labor  exclusive  of  superintendence,  amounted  to  Rupees 
16,018-3-10  ;  were  Water  Power  introduced,  1  feel  confident  that  the  same 
work  might  have  hecn  performed,  and  I  helieve  with  greater  efficiency,  at  a 
cost  of  Rupees  9,000,  making  a  saving  of  Rupees  7,618-3-10. 


APPENDIX  I. 


TO  THE  SECRETARY  MARINE  BOARD. 

Sie, — A  project  being  under  the  consideration  of  the  Military  Board  con- 
nected with  the  supply  of  water  for  Madras,  I  have  the  honor  to  request 
you  will  furnish  the  Military  Board  with  information  as  to  the  expense  of 
watering  the  Shipping  of  the  port,  and  the  conveniences  or  difficulties  in 
respect  to  supplying  water,  with  any  observations  as  to  its  quality. 

The  actual  annual  expense  of  supplying  water  under  the  supervision  of 
the  Marine  Board  will  he  a  valuable  data,  and  probahly  an  estimate  may 
be  made  of  the  quantity  of  water  required  annually  by  the  shipping  and 
the  annual  cost  of  placing  it  on  board. 

It  would  then  be  necessary  to  separate  the  charge  for  boat-lure  from 
the  cost  for  Ming  the  water-casks  and  supplying  the  water— the  difference 
being  then  the  value  of  the  water. 

The  Board  are  also  requested  to  state  whether  any  considerable  in- 
crease in  the  demand  for  water  would  arise,  if  an  abundant  supply  of 
water  of  a  good  quality  could  be  furnished  at  a  low  rate ;  and  in 
order  to  enable  the  Board  to  judge  thereof,  I  am  desired  to  state  that  if 
only  the  Interest  on  the  Capital  expended  on  the  works  to  bring  the  water 
close  to  the  sea  being  alone  charged,  water  could  be  supplied  to  fill  water- 
casks  in  the  boats  on  the  Beach  at  about  one  pice  the  3,000  gallons  of 
water  and  the  difference  between  this  rate  and  the  existing  cost  oi  water 
(estimated  at  present  at  about  14  Rupees  for  the  same  quantity)  wdl  afford 
the  means  of  levying  any  additional  sum  requisite  for  repairs,  estabhshments 
without  considerably  increasing  the  cost  of  water  to  the  Shipping  above  2 
pie  per  3,000  gallons. 

I  have  the  honor  to  be,  Sir, 

Your  obedient  Servant, 

(Signed)  A.  H.  HOPE, 

Acting  Secretary. 

5lh  November  loo/. 
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Mabine  Boaed  Office, 
Madras,  9th  Dec.  1852. 

FROM  JOHN  J.  FRANKLIN,  ESQ.,  SECRETARY,  MARINE  BOARD,  TO 
LIEUT.  A.  H.  HOPE,  ACTING-  SECRETARY  TO  THE  MILITARY  BOARD. 

Sir, — With  reference  to  your  letter  of  the  5th  ultimo,  No.  6839,  I 
have  the  honor  hy  desire  of  the  Marine  Board  to  forward  a  Memo,  showing 
the  quantity  of  water  supplied  to  the  shipping  at  Madras  during  the  last 
two  years,  on  public  as  well  as  on  private  account,  and  the  expense  thereof, 
which  is  divided  into  the  charge  for  boat-hire  and  that  for  filling  the  water. 
Similar  data  respecting  the  hire  of  the  casks,  which  is  a  further  charge  of 
annas  9,  pice  5  per  boat,  cannot  be  easily  obtained,  as  Government  almost 
invariably  use  their  own,  and  private  individuals  do  or  do  not  according  to 
then-  pleasure. 

2.  The  water,  which  is  of  exceedingly  good  quality,  is  taken  from  a 
cistern  in  Olive's  Battery,  to  which  it  is  led  from  the  Seven  Wells ;  and  the 
casks  being  previously  placed  in  the  boat,  are  filled  by  chatties.  This  oc- 
cupies the  time  that  would  be  taken  in  one  trip,  and  it  is  on  this  account 
that  the  boat-hire  is  increased  from  one  Bupee  eight  annas  to  two  Bupees 
fifteen  annas.  If  a  hose  were  led  into  the  boat,  the  operation  of  filling  the 
casks,  would  be  considerably  accelerated,  and  consequently  the  charge  for 
boat-hire  .  might  bear  reduction,  while  the  cooly  hire  for  filling  would  be 
saved,  substituting  a  small  fee  in  lieu  for  keeping  the  hose  and  its  appliances 
in  repair. 

3.  Adverting  to  the  last  para,  of  the  communication  under  reply,  I 
am  desired  to  state  that  the  Board  are  not  of  opinion  that  any  material  in- 
crease in  the  demand  for  water  would  arise  from  its  being  supplied  at  a 
cheaper  rate  than  at  present;  for  ships  must  take  water  and  it  is  always 
customary  to  fill  up.  They  are  however  fully  alive  to  the  advantage  of 
placing  this  very  necessary  article  of  consumption  within  reach  of  the  shipping 
at  as  low  a  rate  as  may  be  compatible  with  a  fair  remuneration  to  the 
suppliers. 
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Statement  shewing  the  annual  cost  of  Water,  Sfc.t  from  1st  January  1851 

to  30th  January  1852. 


To  whom. 

No  of  Trips. 

1  No.  of  Tons  or 
|  quantity. 

Amount  of 
hire  per  trip 
at  Rs.  3-8-0. 

Amount  of 
Owner's 
shares  at 
Rups.  2-15-0. 

Amount  of  hire 
for  watering  a 
Boat  load,  or  a 
trip  Rs.  0-9-0. 

Remarks. 

1851. 

Rs. 

A. 

P. 

Rs. 

A. 

P. 

Rs. 

A. 

P. 

Public  Water. 
Private  Water. 

Ill 

1,612 

222 
3,224 

388 
5,642 

8 
0 

0 
0 

326 
4,735 

1 

4 

0 
0 

62 
906 

7 
12 

0 
0 

1,723 

3,446 

6,030 

8 

0 

5,061 

5 

0 

969 

3 

0 

1852. 
Public  Water. 
PrivateWater. 

807 
1,516 

1,614 
3,032 

2,824 
5,306 

8 
0 

0 
0 

2,370 
4,453 

9 
4 

0 
0 

453 
852 

15 
12 

0 
0 

2,323 

4,646 

8,130 

8 

0 

6,823 

13 

0 

1,306 

11 

0 

APPENDIX  K. 


MEMORANDUM. 

The  '  Military  Board  will  feel  obliged  to  the  Chief  Engineer  for  any 
information  connected  with  the  supply  of  water  from  the  Seven  Wells — the 
quantity  supplied,  the  cost,  and  the  extent  of  water  supplied  to  individuals, 
and  any  remarks  connected  with  the  question  of  water  supply  from  the 
Seven  Wells. 

I  have  the  honor  to  he,  Sir, 

Your  obedient  Servant, 

(Signed)   A.  H.  HOPE, 
29th  November  1852.  Acting  Secretary. 


APPENDIX  L. 


TO  THE  SECRETARY  MILITARY  BOARD. 

Sib, — In  acknowledging  the  receipt  of  your  communication  No.  6475, 
of  date  20th  October  last,  relative  to  the  sanitary  condition  of  Madras  Patam 
and  its  populous  suburbs,  I  have  the  honor  under  instructions  from  the  Me- 
dical Board  to  acquaint  you  that  immediately  on  the  receipt  of  your  letter, 
the  several  District  Surgeons  were  requested  to  report  on  the  subject  with  a 
view  to  obtain  and  present  before  your  Board  all  the  information  that  could 
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be  brought  to  bear  thereon.  The  Medical  Board  having  reviewed  the  ques- 
tion and  given  to  it  their  best  consideration,  I  am  desired  to  record  the 
following  observations  for  the  information  of  your  Board. 

2.  The  Military  Board  in  their  letter  under  reply  correctly  observe, 
"that  the  absence  of  any  registration  of  Births  and  Deaths  prevents  any 
accurate  statistical  data  being  obtained,"  which  are  essential  to  an  investiga- 
tion of  the  prevalence  and  causes  of  disease  in  any  locality  ;  but  the  Me- 
dical Board  think  they  have  sufficient  upon  the  records  of  their  office  to 
enable  them  to  form  a  tolerably  correct  opinion  of  the  injurious  in- 
fluence on  the  public  health,  exerted  by  certain  remediable  causes  which  are 
now  existent  at  Madras. 

3.  A  concise  but  able  report  furnished  tc  the  Medical  Board,  by  Super- 
intending Surgeon  Godfrey  in  1848,  classes  the  subjects  which  require  more 
especial  consideration  under  the  following  heads  :  cleansing,  drainage,  water  sup- 
ply and  general  ventilation. 

4.  It  is  evident  that  all  these  heads  embrace  matter  of  very  great  im- 
portance ;  and  if  it  can  be  shewn,  that  when  any  particular  locality  is  deficient 
in  one  or  other  of  them,  there,  disease  is  most  frequently  prevalent,  it  may  oh 
general  recognized  principles  be  assumed  that  the  cause  of  sickness  is  to  a  cer- 
tain degree  known. 

5.  Beginning  with  the  1st  District,  Dr.  Hunter  in  a  comprehensive  state- 
ment, dated  19th  November  last,  distinctly  proves  that  wherever  sanitary 
measures  are  least  perfect  in  Black  Town,  in  the  same  locality  disease  is  most 
frequent  and  severe.  In  the  2d  District,  comprehending  New  Town,  Vepery, 
Choulay,  &c,  although  considering  its  imperfections  in  drainage,  ventilation, 
&c,  it  may  be  pronounced  comparatively  healthy,  yet  in  the  worst  parts 
of  it  severe  epidemic  disease  often  appears,  and  much  loss  of  life  is  the 
consequence  ;  it  is  Mr.  Kellie's  opinion  that  these  epidemics  will  increase- in 
severity  if  no  remedial  measures  are  had  recourse  to.  Similar  opinions  are 
strongly  expressed  by  Mr.  Sanderson,  the  medical  officer  of  the  3d  District,  and 
though  with  less  force,  owing  to  short  experience  by  Dr.  Cleghorn  of  the  4th, 
the  latter  officer  at  the  same  time  decidedly  corroborates  Dr.  Hunter's  state- 
ment regarding  Black  Town,  of  which  locality  he .  was  formerly  the  medical 
officer. 

6.  The  complete  evidence  above  adverted  to,  joined  to  much  of  an  earlier 
date  and  from  other  sources,  leaves  no  doubt  on  the  mind  of  the  Medical 
Board,  that  the  public  health  at  Madras  suffers  seriously  from  a  want  of  per- 
fect sanitary  arrangements ;  that  exhalations  from  stagnant  ditches,  open 
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cesspools  and  decaying  rubbish  do  exist,  that  although  not  positively  general, 
thoy  are  so  much  so  that  notbing  but  a  general  system  of  perfect  drainage', 
cleansing,  and  ventilation  will  bo  sufficient  to  obviate  tbe  evil  consequences 
arising  therefrom. 

7.  It  docs  not  appear  to  be  within  the  province  of  the  Medical  Board  to 
remark  upon  the  plan  proposed  by  the  Chief  Engineer  for  providing  such  a 
current  of  water  as  would  constantly  scour  the  drains  and  sewers  of  all  the 
districts,  whilst  at  the  same  time  it  would  furnish  an  ample  supply  of  the  fluid 
for  domestic  purposes  :  further  than  to  give  their  opinion,  that  if  the  project 
is  successfully  carried  out,  the  advantages  would  be  very  great. 

8.  "With  reference  to  the  question  put  by  the  Military  Board  in  the  5th 
para,  of  their  letter  under  reply,  the  Medical  Board  observe  that  they  have 
no  special  information  on  the  subject  of  water  beyond  what  is  generally  known. 
Two  chatties  of  water  is  probably  about  the  average  quantity  used  by  each 
individual ;  many  of  the  wells  are  brackish,  but  there  are  also  several  of  good 
quality.  The  principal  and  best  supply  is  said  to  be  obtained  from  the  Seven 
Wells  near  the  Mint.  On  this  subject  the  Board  beg  to  refer  to  the  reports  of 
Mr.  Sanderson  and  Dr.  Hunter,  which  afford  all  the  information  they  are  in 
possession  of. 

9.  The  Board  are  not  aware  of  the  exact  level  of  the  large  covered 
drains  in  Black  Town,  how  far  the  hottom  of  these  throughout  their  length  is 
above  the  level  of  the  Sea  ;  it  is  probable  that  in  some  places  the  bottom  of 
these  drains  may  be  on  this  level  or  even  below  it  ;  and  whether  the  supply 
of  water  proposed  to  be  brought,  into  Madras  would  efficiently  scour  drains 
thus  placed,  could  only  be  determined,  by  experience.  They  would  advise  in 
the  meantime  an  increase  of  the  Scavengers'  department  for  the  purpose  of 
carrying  the  odure  and  rubbish  away  ;  an  outlet  to  which  may  be  opened  up 
by  boats  on  tbe  Cochrane  canal. 

10.  The  accompanying  original  reports,  six  in  number,  are  requested  to 
be  returned  when  no  longer  required. 

I  have  the  honor  to  be,  Sir, 

Your  most  obedient  Servant, 

A.  LORIMER, 
Secretary,  Medical  Board. 

Fort  Saint  George,  31st  Dec.  1852. 
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SANITARY  REPORT  ON  THE  4th  DISTRICT  OF  MADRAS,  BY  ROBERT 
COLE,  ESQ.,  SURGEON  OP  THE  DISTRICT,  DATED 
MAY  5,  1854. 

It  is  unquestionable  that  there  are  many  circumstances  in  the  peculiar 
character  of  Madras,  which  are  at  all  times  predisposing  to  affect  unfavorably 
the  Sanitary  condition  of  its  inhabitants— some  of  these  are  dependent  on  the 
natural  configuration  of  the  land,  and  others  arise  from  the  habits  and  prac- 
tices of  the  inhabitants.  These  I  will  proceed  to  point  out,  with  reference  more 
particularly  to  the  4th  District,  or  south-eastern  portion  of  Madras  ;  but  I  may 
mention  that  they  are  equally  applicable  to  other  parts  of  the  Presidency. 

There  can  be  no  doubt  that  the  plan  of  Madras,  at  all  times  and  under  the 
most  favorable  atmospheric  conditions,  exhibits  most  of  the  elements  which 
conspire  to  produce  endemic  diseases.  It  is  almost  a  dead  level  of  many  miles 
area,  and  has  become  a  dense  forest  of  cocoanut  and  other  trees,  interspersed  with 
fields  under  wet  cultivation,  and  impervious  plantations  of  sugar-cane,  betel, 
plantains,  &c.  In  all  directions  over  this  area  are  scattered  native  villages,  with 
a  dense  population,  the  houses  being  thickly  crowded  and  the  streets  very  nar- 
row, and  I  think  it  a  very  unfortunate  circumstance  for  the  salubrity  of  Madras, 
that  the  thickly  populated  places  Triplicane  and  St.  Thome  occupy  the  ground 
towards  the  sea  coast,  which  is  inaccessible  to  the  inhabitants  of  the  interior, 
except  through  approaches  for  the  most  part  of  a  very  filthy  character,  and  the 
sea  breeze  is  thus  contaminated  by  the  tracts  it  has  to  pass  over.  The  gardens 
of  the  European  residents  form  wholesome  exceptions  to  the  general  rule,  as  they 
are  airy  and  open,  and  more  moderately  planted  with  timber  trees  chiefly.  The 
hedges  surrounding  them  are,  however,  sometimes  too  high,  and  a  regulation 
should  certainly  be  introduced  limiting  their  height,  and  regulating  the  cul- 
tivation and  planting  of  the  lands  under  native  holders.  I  consider  that  the 
immunity  from  endemic  and  epidemic  diseases  which  Madras  generally  enjoys, 
is  attributed  to  the  dry  character  of  its  climate,  whereby  the  unhealthy  influ- 
ences enumerated  above  are  in  some  degree  negatived,  but  in  the  event  of  unu- 
sually humid  seasons  or  under  that  peculiar  constitution  of  the  general  atmos- 
phere which  produces  the  invasion  of  epidemic  cholera  or  other  diseases,  there 
can  be  no  doubt  that  we  possess  to  an  alarming  degree  all  the  elements  likely  to 
favor  and  to  aggravate  such  visitations. 

The  Mussulman  burial  ground  in  Triplicane  and  St.  Thome,  which  lines  the 
roads  for  long  distances,  the  graves  being  in  the  very  verge  of  the  high  way, 
cannot  but  be  prejudicial  to  the  health  of  the  inhabitants. 

The  back-waters  of  the  Adyar  and  some  nullahs  along  the  coast,  par- 
ticularly that  at  the  entrance  of  St.  Thome  from  the  north,  form  great 
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nuisanoes  in  some  spots,  from  the  noisome  effluvia  which  emanate  from  their 
stagnant  waters. 

I  would  suggest  attention  to  the  following  points,  as  likely  to  tend  to  the 
conservation  of  the  public  health. 

1st.— Exuberant  vegetable  growth  should  be  restrained  by  all  possible 
precautions,  and  the  dense  plantations  of  native  cultivators  should  be  prohi- 
bited. 

2d. — The  number  of  approaches  to  the  sea  coast  should  be  increased.  The 
Beach  may  be  truly  called  the  "  Lungs"  of  Madras,  and  a  number  of  broad 
roads  through  the  densely  populated  districts  of  Triplicane  and  St.  Thome,  would 
tend  to  render  more  salubrious  the  latter  place,  and  would  form "  arteries" 
through  which  might  circulate  to  the  interior  the  refreshing  and  healthful  sea 
breeze.  It  will  also  be  no  small  boon  to  the  residents  to  have  the  beach  ren- 
dered easily  accessible  from  as  many  points  as  possible.  I  beg  to  point  out  as 
desirable  directions  for  the  opening  of  new  roads — from  the  neighbourhood  of  the 
Club  as  straight  as  possible  down  to  the  sea  :  and  from  the  Cathedral  road,  by 
Sullivan's  gardens,  clown  to  the  Barber's  bridge  and  Masonic  lodge.  The  road 
from  the  Luz  to  the  beach  of  St.  Thome  should  also  be  widened  in  several  places, 
as  it  is  now  a  dangerous  thoroughfare  owing  to  its  narrowness,  and  from  the 
same  cause  the  due  circulation  of  air  from  the  sea  inland  in  that  direction  is 
impeded. 

3d. — Some  restrictions  should  be  placed  on  the  appropriation  of  land  for 
Mussulman  burial :  places  of  interment  for  that  class  are  scattered  in  all  direc- 
tions, and  a  year  or  two  ago  it  was  in  contemplation  to  turn  the  grounds 
of  the  principal  houses  in  Boyapettah,  which  had  become  the  property 
of  a  Mussulman,  into  a  burial  ground,  as  a  lucrative  mode  of  employing 
the  land  !  I  would  suggest  that  the  burial  grounds  should  be  limited 
to  certain  spots,  and  that  they  be  surrounded  with  a  wall,  and  a  fringe 
of  trees.  If  the  present  grounds  could  be  abandoned,  and  places  set  apart  more 
remote  from  the  habitations  of  the  population,  it  would  be  an  excellent  arrange- 
ment, and  I  beg  most  strongly  to  recommend  that  this  should  be  done  if  prac- 
ticable. Many  spots  might  be  pointed  out,  removed  from  the  public  roads  and 
dwellings  of  the  population,  and  yet  uot  too  remote  for  the  transport  of  the  dead 
by  their  relatives ;  with  reference  to  this  point,  it  may  be  appropriately  men- 
tioned here,  that,  owing  to  the  strong  expression  of  public  opinion,  a  project  to 
establish  a  burial  ground  in  St.  Andrew's  church  compound,  was  abandoned  a 
short  time  ago,  on  sanitary  considerations,  and  yet  little  or  no  check  is  placed 
over  native  places  of  sepulture.  The  Hindoo  incremation  grounds,  also,  might 
be  beneficially  restricted   there  are  two  within  a  short  distance  of  each  other 
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on  the  South  beach,  one  of  which  might  surely  be  abolished,  and  I  would  re- 
commend that  the  one  near  Capper's  house  should  be  done  away  with,  as  a  nui- 
sance to  the  vicinity. 

4th. — The  embouchures  of  the  Adyar,  the  nullah  to  the  north  of  St.  Thome, 
and  a  smaller  one  further  up  the  coast  to  the  north,  form  public  nuisances, 
owing  to  the  noxious  effluvia  proceeding  from  their  stagnant  waters,  which 
spread  in  shallows  over  a  great  extent  of  ground.  This  might  be  remov- 
ed in  a  great  degree,  if  not  altogether,  by  deepening  the  central  channel,  and 
bringing  the  soil  to  the  sides  near  the  public  roads.  Below  the  Elphinstone 
bridge  it  would  be  desirable  to  remove  the  mud  banks  in  the  mid  channel,  and 
therewith  raise  the  ground  on  either  side,  so  that  the  waters  should  not  spread 
out  and  stagnate.  The  nullah  north  of  St.  Thome  is  of  a  most  offensive  cha- 
racter, and  the  noxious  effluvia  are  increased  by  employing  the  Scavengers'  carts 
on  the  side  thereof  partly  in  the  water,  so  that  decomposition  of  animal  and  ve- 
getable matter  goes  on,  and  the  most  noisome  exhalations  are  the  consequence. 
Here  it  is  very  desirable  to  deepen  the  mid  channel,  and  I  think  if  a  large  and 
deep  tank  was  dug  in  the  centre,  it  would  form  a  reservoir  for  the  water,  and 
prevent  the  stagnant  shallows  which  now  exist  near  the  public  thoroughfare 
from  Triplicane  to  St.  Thome.  The  latter  place  being  a  sanitarium  to  which 
British  families  resort  for  the  sake  of  their  health,  all  unwholesome  objects 
should  be  removed  from  the  vicinity. 

5th. — The  drains  in  Triplicane  are  offensive  in  the  extreme,  and  require 
alteration  and  remedy,  those  near  the  Triplicane  dispensary  at  the  cross  roads 
leading  to  the  Ice  house,  particularly  call  for  notice.  An  increase  to  the  num- 
ber of  Scavengers  is  much  called  for,  and  a  more  frequent  and  complete  cleans- 
ing of  the  drains  in  these  localities  is  very  much  required. 


APPENDIX  N. 

REPORT  ON  THE  SANITARY  CONDITION  OP  THE  2nd  DISTRICT  BY 
J.KELLIE,  ESQ,  SUUGEON  OP  THE  DISTRICT,  DATED  MAY  6th,  1848. 

^  Sir,— I  have  the  honor  to  reply  to  your  letter  of  the  21st  March,  calling 
for  information,  regarding  the  sanitary  state  of  the  2d  District. 

Since  the  receipt  of  your  letter,  I  have  instituted  enquiries  as  to  the  gene- 
ral state  of  health  of  this  portion  of  Madras,  and  combining  the  information 
obtained,  with  what  I  had  previously  become  acquainted,  as  the  medical  officer 
of  the  district,  I  can  with  tolerable  confidence  offer  an  opinion  on  the  subject 
and  as  a  whole  I  believe  the  2d  District  to  be  one  of  the  healthiest  parts  of  the 
Presidency.    It  1S  true  that  there  are  periodical  visitations  of  cholera  in  certain 
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localities,  and  that  fever  to  a  serious  extent  also  occasionally  prevails,  but  gene- 
rally speaking,  the  district  is  comparatively  healthy  ;  diseases  which  often 
prevail  in  an  epidemic  form  elsewhere,  such  as  dysentery,  small  pox,  continued 
fever,  &c,  are  here  not  often  met  with,  and  there  are  no  diseases  which  can  be 
considered  endemic  to  the  district,  with  perhaps  one  exception,  dracunculus  or 
guinea-worm. 

This  opinion  is  I  am  aware  opposed  to  what  is  generally  understood,  or 
what  might  be  expected  by  any  one  only  acquainted  with  the  external  appear- 
ance of  the  district ;  for  a  certainty  it  contains  within  itself  to  an  extent  seldom 
met  with,  all  those  causes  which  are  acknowledged  to  produce  premature  old 
age,  disease  and  death — viz.,  a  dense  population  and  its  usual  concomitants,  in- 
sufficient ventilation  and  extreme  uncleanliness,  the  sewerage  and  drainage  are 
of  the  very  worst  description  and  the  scavengering  is  most  imperfectly  per- 
formed ;  indeed  as  far  as  my  own  observations  go,  the  work  performed  by  the 
Scavengers  is  to  carry  off  the  refuse  of  the  town,  from  the  more  public  streets 
and  to  throw  it  down  in  any  hole  or  corner  close  at  hand,  but  less  exposed  to 
the  public  eye. 

There  are  4  burying  grounds  within  the  limits  of  2d  District — viz.,  2  in 
Vepery  and  2  in  Pursewauk.  I  have  been  unable  myself  to  trace  any  disease 
to  the  noxious  influence  of  these  grave-yards,  but  as  they  are  stituated  in  low 
and  damp  localities  and  in  the  midst  of  a  dense  population,  I  have  no  doubt 
but  they  do  at  times  exercise  an  injurious  influence  on  the  health  of  the  com- 
munity, and  it  was  the  opinion  of  my  predecessor  Doctor  Eichmond  that  they 
did  do  so. 

The  quantity  of  vegetation  about  the  west  and  north  side  of  the  district 
is  such  as  seriously  to  impede  the  free  circulation  of  air,  and  thus  ventilation 
is  obstructed  in  a  quarter  where  it  is  most  essentially  required ;  this  growing 
evil  is  becoming  one  of  such  magnitude  as  will  soon  force  itself,  from  its  inju- 
rious consequence  upon  the  health  of  the  community,  on  the  serious  attention 
of  the  authorities.  As  the  district  is  divided  into  three  divisions  each  present- 
ing some  peculiar  feature  as  regards  its  sanitary  condition,  I  will  offer  a  few 
remarks  on  each,  beginning  at  the  west  end  of  the  district. 

KILPAUK. — This  division  contains  comparatively  few  native  inhabitants; 
the  villages  are  small  and  at  a  considerable  distance  from  each  other,  there  are 
here  numerous  excellent  gentlemen's  houses  surrounded  by  large  compounds  ; 
cocoanut  trees  abound  in  this  part  of  the  2d  District,  ,  every  compound  contains 
them  and  extensive  plantations  are  springing  up  in  every  unoccupied  space. 
No  sooner  does  a  house  become  the  property  of  a  Native  or  East  Indian  than 
he  plants  the  compound  with  cocoanut  trees,  and  so  dense  are  some  of  these 
plantations  that  they  form  a  barrier  perfectly  impervious  to  the  sea  or  land 
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breeze  ;  the  house  in  consequence  is  soon  rendered  uninhabitable,  falls  into 
decay  and  rank  vegetation  springs  up  around.  This  is  no  fanciful  picture  ; 
several  houses  in  my  immediate  vicinity  are  thus  situated,  untenanted,  ruinous, 
and  surrounded  by  cocoanut  trees  and  jungle,  what  applies  to  them  will  in  a 
few  years  be  equally  applicable  to  every  large  house  in  this  division,  for  the 
evil  is  rapidly  increasing ;  discomfort  and  insalubrity  must  be  the  necessary 
consequence  of  the  absence  of  pure  air,  and  thus  the  European  inhabitants  will 
be  driven  from  Kilpauk,  valuable  property  deteriorated  and  visitations  of  cho- 
lera in  the  adjoining  division  of  Pursewauk  rendered  more  frequent,  less  easily 
removed  and  more  fatal  in  its  results. 

The  Female  Asylum  in  the  immediate  neighbourhood  cannot  be  expected 
long  to  continue  uninfluenced  by  the  evils  above  alluded  to.  The  children 
belonging  to  it  have  hitherto  been  extremely  healthy,  but  in  proportion  as 
these  plantations  are  allowed  to  surround  and  encroach  upon  the  Asylum,  so 
will  the  salubrity  of  this  admirable  institution  be  affected  and  to  a  certain 
extent  its  usefulness  impaired. 

The  native  villages  in  Kilpauk  are  extremely  filthy,  and  no  means  are 
used  by  the  inhabitants  for  the  removal  of  the  animal  and  vegetable  refuse 
with  which  they  abound. 

PURSEWAUK. — This  division  forms  the  central  portion  of  the  district,  lies 
low,  with  a  slight  declination  from  the  Poonamallee  road  to  the  Outry  nullah. 
It  is  densely  populated  with  Natives  and  East  Indians  :  the  upper  portion  is 
well  built  and  the  main  and  intermediate  streets  are  kept  clean,  but  as  you 
approach  the  nullah  or  north  side  of  the  division,  the  houses  or  huts  are  of  the 
most  inferior  description  and  are  inhabited  by  a  crowded  and  most  filthy 
population. 

The  sewerage  and  drainage  of  Pursewauk  are  of  the  very  worst  description, 
indeed  any  thing  of  the  kind  can  scarcely  be  said  to  exist,  few  if  any  of  the 
gutters  are  continuous,  of  the  same  depth,  or  paved ;  thus  the  liquid  filth  of  the 
inhabitants,  issuing  from  the  house  drains  lodges  in  the  hollows  in  front  of  the 
dwelling,  and  it  is  only  by  the  natural  process  of  evaporation  and  absorption 
that  it  is  ever  removed ;  wherever  cattle  are  kept,  there  the  evil  exists  to  a 
greater  extent,  and  the  natives  themselves,  even  the  most  respectable,  use  no 
means  whatever  to  remove  this  disgusting  nuisance  from  their  doors. 

The  scavengering  is  very  imperfectly  performed,  more  particularly  in  the 
very  localities  where  filth  most  abounds,  viz.,  in  the  narrow  streets  and  lanes 
where  the  poorer  classes  reside  and  where  ventilation  is  most  deficient ;  here 
animal  and  vegetable  refuse  is  allowed  to  collect  for  several  days  before  it  is 
removed,  and  not  infrequently  the  refuse  of  the  main  streets  is  thrown  down  in 
these  less  frequented  localities. 
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From  wlnit  1  have  stated,  it  is  not  surprising  that  cholera  makes  a  periodi- 
cal visit  to  Pursewaukum,  and  that  during  the  last  months  of  January  and 
February  225  were  carried  off  by  it :  besides  cholera,  lever  and  other  diseases 
often  prevail  in  this  neighbourhood,  but  none  of  them  to  a  greater  extent  than 
might  be  expected  in  such  a  crowded  locality. 

VEPERY. — This  division  is  densely  populated,  a  large  proportion  of  the 
inhabitants  being  Europeans  and  East  Indians.  The  Natives  reside  on  the 
north  side  of  the  district — a  low  badly-drained  locality,  the  streets  are  narrow, 
filthy  and  ill  ventilated,  and  altogether  it  might  be  expected  to  be  the  very 
focus  of  disease. 

The  low  level  of  the  ground  necessarily  renders  the  drainage  very  imper- 
fect, and  after  rains  almost  every  compound  becomes  a  stagnant  pool  and  fluid 
filth  collects  in  every  street.  In  this  division  many  of  the  gutters  are  paved 
with  brick — but  either  from  the  natural  difficulty  alluded  to,  or  carelessness  on 
the  part  of  the  inhabitants  and  Scavengers  in  allowing  the  drains  to  become 
obstructed,  the  dirty  water  is  allowed  to  collect  and  stagnate  in  the  gutters, 
and  the  drains  seem  more  a  receptacle  for  the  fluid  filth  of  the  community  than 
a  channel  for  its  removal. 

In  the  very  centre  of  this  neighbourhood  some  of  the  drains  actually  ter- 
minate in  a  large  tank,  which  seems  now  half  full  of  liquid  filth. 

The  northern  portion  of  this  division  is  extremely  filthy,  and  no  effort, 
certainly  no  efficient  one  seems  to  be  made  for  the  removal  of  the  animal  and 
vegetable  remains  which  everywhere  abounds — the  smell  is  most  offensive  and 
it  is  difficult  to  conceive  how  people  can  exist  in  such  an  atmosphere.  Sickness 
to  a  considerable  extent  prevails  in  this  division  and  it  is  in  such  localities  that 
cholera  usually  first  appears  and  afterwards  spreads  into  the  more  respectable 
portions  of  the  town. 

The  principles  of  sanitary  improvement  are  now  so  universally  known  and 
acknowledged  that  it  would  be  a  work  of  supererogation  on  my  part — (having 
stated  the  causes  of  sickness  which  abound  within  the  limits  of  the  2d  District), 
to  do  more  than  simply  allude  to  measures  which  I  would  recommend  to  be 
adopted  for  the  improvement  and  preservation  of  the  public  health,  but  I  can- 
not refrain  from  stating  that  very  serious  consequences  may  reasonably  be 
expected,  unless  more  efficient  means  for  the  prevention  of  disease  are  adopted. 
The  evil  effects  on  the  inhabitants  residing  in  such  a  locality  and  breathing  at 
all  times  such  a  noxious  atmosphere  may  not  to  us  be  very  apparent,  but  we 
have  no  reason  to  believe  it  innocuous.  It  invariably  produces  an  ill-condition- 
ed state  of  the  body,  deteriorates  all  its  functions  and  causes  a  susceptibility 
to  the  impressions  of  contagious  and  epidemic  disease. 
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The  description  of  fever  which  has  hitherto  prevailed  has  been  intermittent 
and  remittent,  caused  by  the  swampy  nature  of  the  ground  and  the  decompo- 
sition of  animal  and  vegetable  remains,  but  when  I  see  in  so  many  quarters  of 
the  district,  in  such  a  concentrated  form,  every  combination  which  is  acknow- 
ledged to  be  a  prolific  source  of  disease,  may  we  not  reasonably  expect,  (perhaps 
on  the  occurrence  of  some  atmospheric  change)  the  generation  of  a  fever  of* 
more  malignant  character  ;  such  occurred  some  years  ago  in  Central  India, 
when  fever  of  a  malignat  character  broke  out  in  the  filthy  commercial  town  of 
Palli.  It  became  highly  contagious,  very  fatal,  and  presented  all  the  symptoms 
and  external  features  of  the  plague. 

In  conclusion,  I  beg  to  offer  the  following  suggestions  for  improving  and 
preserving  the  health  of  the  inhabitants  of  the  2d  District. 

1st. — The  erection  of  public  necessaries. 

2d. — rilling  up  of  all  hollows  and  small  tanks.  After  the  rains  the 
water  in  these  tanks  and  hollows  soon  becomes  stagnant  and  they  also  form  a 
receptacle  for  all  the  liquid  filth  of  the  neighbourhood. 

3d. — Adopting  more  efficient  measures  of  the  cleansing  of  the  streets  and 
side  streets  drains. 

4th. — Compelling  every  inhabitant  to  keep  clean  his  house  drain,  pre- 
venting him  throwing  animal  or  vegetale  refuse  into  the  streets  drains,  and 
obliging  him  to  have  cleansed  once  a  day  the  gutter  in  front  of  his  own  dwelling, 

5th. — Preventing  the  planting  of  cocoanut  trees,  without  permission, 
within  a  certain  distance  of  Madras  ;  cutting  down  of  all  hedges  to  the  height  of 
4i  feet  and  removing  from  all  compounds  superfluous  vegetation. 

6th — Regulating  the  building  of  all  houses,  so  as  to  produce  a  uniform 
width  of  street  and  continuous  street  drain.  This  would  prevent  the  formation 
of  parcherries  of  which  there  are  many  in  Pursewauk  and  which  are  composed 
of  huts  crowded  together  and  densely  populated ;  it  is  in  these  ill-ventilated  fil- 
thy spots  where  cholera  I  am  informed  usually  first  makes  its  appearance. 

In  conclusion,  I  beg  to  add  that  I  shall  be  happy  to  afford  you  any  fur- 
ther information  which  you  may  require  on  this  very  important  subject. 
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Madras,  18/7*  May  1848. 
FROM  SUPERINTENDING  SURGEON  P.  GODFREY,  TO  THE  CHIEF 
MAGISTRATE  AND  SUPERINTENDENT  OF  POLICE,  MADRAS. 

SlIi, — In  forwarding  the  accompanying  Sanitary  reports  of  the  medical 
officers  attached  to  the  four  Districts  into  which  Madras  lias  heen  recently  sub- 
divided, I  do  myself  the  honor  to  call  your  attention  to  the  subject  as  one  of 
paramount  importance  in  reference  to  public  health. 

It  is  unnecessary  for  me  to  make  many  remarks,  the  Eeports  having  been 
so  ably  and  explicitly  drawn  up  by  the  District  Surgeons. 

The  nuisances  which  have  been  pointed  out  as  a  probable  source  of  direct 
disease — are  accompanied  with  the  sad  reflection — that  the  medical  officer  can 
do  little  more  than  administer  to  effects,  whilst  the  causes  are  suffered  to  re- 
main. 

The  residence  in  these  malarious  localities  may  not  seem  or  be  considered 
by  some  to  be  a  cause  of  direct  disease,  yet  it  appears  to  me  more  than  proba- 
ble that  the  general  tone  of  the  system  is  hereby  reduced,  and  a  predisposition 
engendered  to  receive  the  impression  of  any  epidemic  poisons  or  other  occasion- 
al disorder  of  the  system. 

With  regard  to  the  actual  mortality  and  nature  of  prevailing  diseases,  I 
have  no  accurate  means  of  judging,  as  official  Eeports  on  the  subjects  (though 
very  desirable)  are  not  forwarded  to  the  Superintending  Surgeon's  office,  except 
occasionally  in  a  general  form  by  medical  officers,  when  cholera  exists  epidemi- 
cally ;  this  precludes  me  from  forming  a  comparison  of  the  sanitary  states  of 
Madras  with  reference  to  European  cities  where  accurate  Registers  are  kept  and 
publicly  recorded. 

The  circumstances  which  the  accompanying  Reports  advert  to  as  requir- 
ing consideration  may  be  arranged  under  the  heads  —  Cleansing — Drainage — 
Water  supply — G-eneral  ventilation. 

Under  the  head  Cleansing  may  be  noticed  the  highly  offensive  state  of  the 
drains,  the  imperfect  manner  of  cleansing  and  the  removal  of  the  collected  filth 
to  the  banks  of  the  river  and  other  ill-selected  places  ;  then  the  offensive  and 
disgusting  exhibition  of  hundreds  of  human  beings  exposing  their  persons  for 
the  purpose  of  defsecation  near  to  each  other,  within  limits  of  the  Supreme 
Court — and  close  to  public  thoroughfares  is  an  occurrence  that  would  not  be 
tolerated  in  any  really  civilized  part  of  the  world,  and  must  be  a  source  of 
lowering  the  morals  of  the  people  and  productive  of  the  usual  concomitants — 
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debauchery  and  sickness  as  well  as  rendering  the  surrounding  atmosphere  im- 
pure and  a  very  probable  source  of  direct  or  indirect  disease. 

The  Native  burial  grounds  are  also  in  many  instances  badly  situated  in 
populous  localities  and  the  graves  not  of  a  depth  sufficient  to  ensure  the  air 
from  being  tainted  by  the  decomposition  of  the  bodies. 

2d.  DRAINAGE. — For  this  purpose  it  would  perhaps  in  the  first  in- 
stance be  advisable  that  Madras  should  be  surveyed  and  correct  levels  taken — 
and  then  might  be  ascertained  the  practicability  of  raising  water  by  steam 
or  other  means  for  cleansing  the  drains  particularly  in  Black  Town,  and  the 
propriety  of  having  them  reconstructed  and  covered  in  conformity  with  the 
usage  which  obtains  in  Great  Britain. 

3d.  WATER  SUPPLY. — The  only  drinking  water  considered  as  unex- 
ceptionably  good  in  Madras  is  conducted  by  means  of  underground  pipes  from 
the  "Seven  Wells"  close  to  the  Mint  at  the  northern  extremity  of  Black  Town 
to  the  esplanade  and  fort ;  the  public  are  not  allowed  to  use  this  water  unless 
on  making  payment  of  half  a  rupee  per  mensem  for  a  eavady  load  daily.  This 
tax  may  be  considered  injurious  as  tending  to  induce  poor  people  to  drink  the 
less  pure  and  brackish  water  which  everywhere  abounds  in  Madras.  It  ap- 
pears therefore  highly  advisable — for  public  health,  that  water  of  the  best 
obtainable  cmality  should  be  gratuitously  and  easily  accessible  in  many  other 
localities  than  those  to  which  it  is  at  present  confined. 

4th.  VENTILATION. — This  perhaps  might  be  obtained  by  lowering 
the  hedges,  cutting  down  many  trees,  limiting  the  cultivation  of  such  articles 
as  require  an  artificial  swamp  for  their  growth  (sugar-cane,  rice,  &c.)  and  open- 
ing wide  roads  from  the  interior  seawards  in  directions  best  adapted  to  ad- 
mit freely  the  prevailing  winds. 
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Madras,  19^7*  November  1852. 

FROM  ALEX.  HUNTER,  ESQ.,  M.  D.,  SURGEON,  1st  DISTRICT, 
TO  T.  KEY,  ESQ.,  SUPERINTENDING  SURGEON,  PRESIDENCY. 

Sir,— In  reply  to  your  letter  No.  441,  dated  25th  October 
1852,  enclosing  a  letter  from  the  Secretary  to  the  Military 
Board,  regarding  some  contemplated  improvements  in  the 
Drainage  and  Sanitary  condition  of  the  town  of  Madras,  I 
introduction,  have  the  honor  to  inform  you  that  I  have  been  able  to  collect 
some  important  information,  regarding  the  condition  of  the  town, 
which  I  shall  attempt  to  arrange  in  order  for  the  information  of 
the  Military  Board  under  the  heads  of — 

Heads  of  Re-     1.  NUISANCES. 

2.  Defects  ik  the  Drainage,  Sewerage,  and  supply  op 
good  water,  and 

3.  Sanitary  condition  op  the  town. 

1.  NUISANCES.— Under  this  head  may  be  classed  the 
stagnant  ditch,  running  along  the  open  plain  from  a  little  in 
front  of  the  Sailors'  Home  to  the  bridge  near  the  General  Hos- 
pital. The  Cooum  river  and  commencement  of  the  canal,  the 
fort  ditch  at  some  seasons  of  the  year  also  become  very  offensive. 
There  is  a  large  sheet  of  shallow  stagnant  water  about  the 
middle  of  Popham's  Broadway  on  the  east  side,  another  behind 
some  huts  on  the  opposite  side  of  this  road,  a  third  in  David- 
son's street,  a  fourth  in  a  cocoanut  tope,  beside  the  Female  Or- 
phan Asylum,  and  immediately  opposite  this  institution  is  a 
small  tank  usually  in  a  filthy  state.  In  addition  to  these  large 
collections  of  stagnant  water,  there  are  numerous  localities  where 
water  lodges  for  some  time  after  showers  of  rain.  Amongst  the 
nuisances  may  also  be  classed  the  banks  of  the  Cooum  river, 
the  open  country  round  the  town,  the  privy  drain  from  the 
House  of  Correction,  opening  out  near  the  Monegar  Choultry, 
and  the  sandy  beach  at  Royapooram,  all  of  which  are  used  as 
open  privies,  or  places  of  public  resort  which  are  never  cleaned. 
There  are  also  dung  heaps  and  collections  of  rubbish  in 
several  dilapidated  or  deserted  corners,  and  as  soon  as  a  house 
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Is  dismantled,  or  uninhabitable  it  is  converted  into  a  cow-shed, 
a  stand  for  horses,  or  a  dunghill.  The  keeping  of  large  numbers 
of  cows  or  bullocks,  and  the  feeding  and  rearing  of  pigs  in  town, 
is  also  a  nuisance  which  has  repeatedly  led  to  the  outbreak  of 
severe  epidemics,  in  two  or  three  localities  which  will  be  noticed 
hereafter.  The  tannery  and  killing  market  in  Vencatachella 
Iyer  street,  with  the  adjoining  tank  in  Movis  Khan's  garden 
into  which  all  the  filth  from  the  tannery  runs,  are  very  serious 
nuisances,  which  ought  unquestionably  to  be  put  a  stop  to.  The 
lai'ge  accumulations  of  cows  and  horses'  dung  which  are  fre- 
quently to  be  seen  in  Linga  Ohetty  street,  Angapen  Naik  street, 
Annasawmy  Moodelly  street,  and  a  few  other  localities,  where 
bratties  (dung-fuel)  are  prepared,  must  prove  highly  detrimental 
to  the  health  of  the  neighbouring  population.  The  filthy  over- 
populous  and  confined  state  of  a  few  of  the  streets  in  town,  as 
Moor  street,  and  a  few  of  those  to  the  west  of  the  Market  and  the 
Justices'  jail  are  also  points  which  are  worthy  of  consideration, 
should  any  improvements  in  the  drainage  of  the  town  be  car- 
ried into  effect,  as  low  damp  localities  like  these  are  the  hot  beds 
of  disease  and  misery.  I  have  thought  it  advisable  to  class  all 
the  nuisances  together  arranging  them  under  one  head,  as  their 
effects  may  be  neutralized  to  some  extent,  by  a  plentiful  supply 
of  fresh  running  water.  No  one  can  doubt  for  a  moment  that 
the  above  nuisances  are  the  cause  of  a  great  deal  of  sickness,  and 
were  it  not  in  spite  of  them  that  Black  Town  is  rendered  salubri- 
ous from  its  being  immediately  within  the  influence  of  the  sea 
breeze,  under  any  other  circumstances  the  mortality  would  bo 
very  great.  As  it  is,  I  have  remarked  that  after  a  long  conti- 
nuance of  any  one  kind  of  weather,  particularly  during  the  sum- 
mer and  autumn  months,  when  the  sea  breeze  fails,  sickness 
invariably  increases  and  that  it  is  often  suddenly  checked  by  a 
change  of  wind,  particularly  if  accompanied  by  a  storm.  I  have 
also  remarked  that  the  exhalations  and  offensive  smells  are  more 
perceptible  during  .the  prevalence  of  the  land  and  long  shore 
winds,  the  Seabreeze  apparently  having  the  power  of  neutralizing 
or  modifying  them  to  a  considerable  extent.  This  may  depend 
upon  the  change  of  electric  condition  of  the  atmosphere,  or  its 
increase  of  density  from  being  cooled.  The  seasons  of  the 
year  during  which  sickness  is  most  prevalent  in  Madras  are 
March,  April,  August,  September,  and  beginning  of  October. 
Dry  seasons  appear  on  the  whole  to  be  more  sickly  than 
wet  ones,  and  cholera,  fever,  and  rheumatism  are  in  general 
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most  prevalent  immediately  before  a  storm;  in  fact  I  have 
begun  to  look  upon  these  three  diseases  as  good  barometric 
indications  of  the  state  of  the  atmosphere,  and  there  is  no  doubt 
that  they  are  caused  by  noxious  exhalations  conjoined  with  cer- 
tain states  of  the  weather,  as  we  find  them  passing  into  each 
other,  and  always  assuming  the  most  virulent  forms  in  low  crowd- 
ed, or  damp  and  filthy  localities  (for  proof  see  reports  under  the 
head  of  the  Sanitary  condition  of  the  town.)  That  the  deleteri- 
ous effects  of  the  exhalations  from  some  of  the  above  nuisances 
are  not  confined  within  the  limits  of  Black  Town  is  proved  by 
the  frequent  prevalence  of  cholera  in  Shoolay,  and  the  adjoining 
parts  of  Vepery,  which  have  the  additional  nuisance  of  the  sea 
breeze  tainted  with  the  exhalations  from  the  banks  of  the  canal, 
and  from  large  droves  of  bullocks,  cows,  sheep,  and  pigs,  which 
are  daily  kept  in  great  numbers  on  the  plain  in  their  vicinity. 
The  healthiest  seasons  of  the  year,  appear  from  the  hospital  re- 
cords to  be,  June,  July,  November,  December  and  January. 

2  DRAINS  AND  SEWERS  OF  MADEAS. — It  is  unne- 
cessary to  enter  at  any  length  into  the  subject  of  the  drainage  and 
sewerage  of  the  town,  as  their  defective  condition  is  already  well 
known  to  the  authorities.  There  are  one  or  two  facts  connected  with 
them,  which  it  may  not  be  out  of  place  to  mention,  as  they  might 
require  to  be  taken  into  consideration  hereafter.  The  town  has 
two  distinct  elevated  ridges,  the  one  extending  from  the  Mint 
in  a  southerly  direction  towards  the  General  Hospital,  and  slop- 
ing down  with  a  very  gentle  declivity  of  only  a  few  feet,  for 
some  hundred  yards  on  either  side ;  the  other  ridge  extends  along 
Armenian  street  towards  the  Royapooram  gate  with  a  fall  of  6  or 
7  feet  towards  Popham' s  Broadway  on  one  side,  and  of  3  or  4t 
feet  towards  Moor  street  from  which  there  is  another  slight  rise 
towards  the  beach  ;  advantage  has  been  taken  of  these  undula- 
tions in  constructing  the  open  drains  and  main  sewers,  but  from 
the  latter  being  at  or  below  the  level  of  the  sea,  their  utility  is 
neutralized  throughout  the  greater  part  of  the  year,  as  it  is  only 
after  any  heavy  showers  that  they  get  washed  out.  The  mode  of 
clearing  the  large  drains  by  cooly  labour  is  most  barbarous  and 
objectionable,  as  it  has  on  more  than  one  instance  led  to  the  suf- 
focation of  coolies  who  were  employed,  and  the  throwing  of  great 
quantities  of  black  foetid  liquid  slush  on  the  roads  is  highly  de- 
trimental to  the  health  of  the  population,  and  offensive  to  per- 
sons passing  along  the  roads.    There  can  be  no  comparison  be- 
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tween  the  efficiency  of  the  mode  of  cleaning  drains  by  constant 
running  water,  or  by  the  labor  of  Scavengers,  and  in  the  event  of 
the  former  plan  being  adopted,  I  am  of  opinion  that  the  only 
way  in  which  it  can  be  effectually  carried  out  is  by  trusting  more 
to  the  small  surface  drains,  as  is  done  in  the  streets  of  Calcutta, 
and  discarding  the  present  deep  large  sewers,  which  can  only  be 
kept  in  an  efficient  state  by  giving  them  a  considerable  inclina- 
tion ;  another  point  which  requires  consideration  as  materially 
affecting  both  the  health  and  comfort  of  those  residing  on,  or 
near  the  beach,  in  the  houses  facing  the  esplanade,  and  within 
the  fort,  is  the  discharge  of  the  putrid  contents  of  the  drains  into 
the  surf.  It  is  true  that  this  appears  to  be  the  quickest  and 
readiest  way  of  getting  rid  of  the  filth  of  the  town,  but  when  it 
is  proved  to  give  rise  to  sickness  of  a  dangerous  kind,  in  the  above 
localities,*  and  to  be  offensive  and  annoying  to  the  public  "at  cer- 
tain seasons  of  the  year,  attempts  should  unquestionably  be  made 
to  give  a  direction  to  the  drains  which  would  lodge  their  noxious 
contents  beyond  the  reach  of  injury  to  the  health  of  the  population 
of  Black  Town  or  its  suburbs.  With  a  little  management  and 
the  application  of  chemical  and  agricultural  skill  to  the  concoction 
of  manures,  this  refuse  foul  water  with  old  mortar,  ashes,  and  dry 
rubbish  from  the  town,  might  be  converted  into  good  saleable 
manure,  for  which  a  price  might  be  obtained  by  contract,  as  is 
done  in  the  vicinity  of  many  large  towns  in  Great  Britain  and 
on  the  Continent. 

3.  SANITARY  CONDITION  OF  MADRAS. — As  re- 
gards the  Sanitary  condition  of  Madras,  there  can  be  no  doubt 
that  the  project  now  under  contemplation  of  improving  the 
drainage  and  sewerage  of  the  town,  and  of  supplying  a  current 
of  water  through  the  drains  would  tend  most  materially  to  im- 
prove the  health  and  cleanliness  of  the  town.  The  localities 
which  are  most  in  want  of  cleaning  are  Popham's  Broadway 
throughout  at  least  £  of  its  extent,  Moor  street,  a  dense  nest  of 
houses  in  the  street  behind  the  Rev.  John  Anderson's  school, 
another  near  the  Market  extending  from  Annasawmy  Moodelly 
street  along  the  west  side  of  Rattan-man's  street  to  the  espla- 
nade. In  the  two  latter  localities  great  numbers  of  cows,  bul- 
locks and  horses  are  kept ;  the  places  where  they  are  housed  are 
never  thoroughly  cleaned  out,  and  there  are  constant  putrid  ex- 
halations from  them,  which  can  be  perceived  both  in  dry  and 
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wet  weather.    The  consequence  is  that  these  localities  are  the 
most  unhealthy  in  town,  and  in  some  of  them  there  have  been 
severe  epidemics  of  cholera,  fever  and  rheumatism.    Th»  streets 
leading  from  the  Market,  and  from  Anna  Pillay  street  to  the  es- 
planade near  the  Sailor's  Home,  and  Patcheappah's  ball,  are  never 
free  from  fever,  and  during  the  last  three  years  there  have  been 
repeated  and  severe  epidemics  of  this  disease  and  of  diarrhoea 
in  the  above  locality,  and  in  Conda  Chetty  street  which  is  also 
very  unhealthy.    The  causes  are  a  large  public  privy  and  the 
burying  ground  of  the  Roman  Catholic  Cathedral,  from  both  of 
which  I  have  repeatedly  perceived  putrid  effluvia.  During  the  last 
three  months  there  has  been  an  epidemic  of  very  severe  inter- 
mittent fever  in  the  streets  from  the  north  corner  of  the  Market, 
and  the  Wesleyan  chapel,  extending  down  to  the  beach,  where 
there  have  also  been  some  bad  cases.    This  I;  attribute  to  the 
effluvia  from  the  open  drains.    I  have  remarked  that  the  lo- 
calities where  cholera  generally  first  makes  its  appearance 
are   the   nest  of  houses  behind  the  Rev.  John  Anderson's 
school,  the  north  end  of  Moor  street,  and  the  centre  of  Popham's 
Broadway.    This  corroborates  the  observation  that  has  lately 
been  made  regarding  the  disease  in  Europe,  viz.,  that  low  damp 
situations  are  those  in  which  it  is  most  prevalent  "and  virulent. 
Madras  is  seldom  visited  for  any  length  of  time  with  severe 
epidemics  of  cholera,  but  there  have  been  occasions  where  the 
disease  has  been  very  fatal  as  in  1837,  and  there  is  not  a  year 
during  which  a  few  cases  do  not  occur. 
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Another  point  connected  with  the  Sanitary  condition  of 
Madras  is  the  narrowness  of  many  of  the  streets  and  then-  ge- 
neral direction  from  north  to  south ;  should  any  changes  be  here- 
after contemplated  in  the  removal  of  over-crowded  huts,  it  might 
be  as  well  to  open  up  some  broad  streets  in  a  direction  from  east 
to  west,  so  as  to  admit  the  sea  breeze  freely  into  the  centre  of 
the  town.  As  a  proof  of  the  advantage  of  broad  streets,  I  may 
mention  that  the  healthiest  parts  of  Black  town  and  its  suburbs, 
are  the  Parcherry  and  Tondiarpett.  In  the  former  .there  are  a 
good  many  broad  streets  running  east  and  west  and  both  locali- 
ties are  kept  in  a  cleaner  state  than  most  other  parts  of  the  town. 
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The  only  other  point  upon  which  the  Military  Board  are 
desirous  of  obtaining  information  is  the  supply  of  good  water, 
and  the  localities  from  which  this  is  obtained.    I  have  taken 
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the  trouble  to  visit  most  parts  of  the  town  to  satisfy  myself   ^'J",  V™," 
regarding  the  state  of  the  wells,  drains  and  supply  of  water,  and      the  seven  wells 
I  find  that  the  only  places  where  good  drinking  water  is  pro- 
curable are  the  Seven  Wells,  and  their  branches  which  supply 
the  House  of  Correction,  the  Male  and  Female  Orphan  Asylums, 
the  Grand  Jail,  a  well  besides  Messrs.  Parry  and  Co.'s  office  on 
the  beach,  two  on  the  esplanade,  and  several  in  the  Fort.  There 
are  also  wells  of  pretty  good  water  at  Eoyapooram,  the  Monegar 
Choultry,  and  Veerasawmy  Pillay  street  in  John  Pereiras,  also 
near  the  Elephant  gate,  and  in  Thumba  Chetty  street.  The 
usual  daily  consumption  of  good  water  by  a  family  is  two  chat- 
ties, for  which  4  to  12  Annas  a  month  is  paid  according  to  the 
distance.    Several  of  the  wealthy  natives  employ  a  cooly  to  draw 
a  water  cask  for  which  the  pay  is  from  1  to  2  Eupees  monthly 
with  food ;  most  of  the  native  houses  have  wells  for  common 
water,  but  the  number  of  public  wells  of  good  water  is  not  suffi- 
cient. 

Trusting  that  the  above  report  which  has  been  drawn  up  from  actual  ob- 
servation and  examination  of  the  records  of  the  district,  may  prove  of  service 
in  the  contemplated  improvements  of  the  Sanitary  condition  of  Madras. 


Other  wells  (if 
prettj  good 
water. 


Usual  daily  con- 
sumption of 
good  water. 
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REPORT  FROM  H.  C.  CLEGHORN,  ESQ.,  ACTING  SURGEON  4th  DISTRICT, 
IN  REFERENCE  TO  WATER  AND  DRAINS. 

Having  recently  joined  this  District,  I  have  not  had  much  practical  ac- 
quaintance with  any  local  causes  which  are  instrumental  to  the  occurrence  of 
disease.  I  have  traversed  St.  Thome  and  Triplicane  in  every  direction,  taking 
counsel  with  the  Chief  Magistrate,  and  seeking  for  every  information  with 
reference  to  those  important  sanitary  questions  which  form  the  subject  of  the 
Military  Board's  letter ;  I  proceed  to  point  out  such  circumstances  as  have 
come  under  my  observation  in  the  south-eastern  portion  of  Madras,  and  some, 
which  are  still  more  apparent  in  Black  Town,  where  I  was  lately  stationed. 

2.  The  undoubted  authority  of  evidence  derived  from  all  classes  of 
observers,  in  different  countries,  proves  that  low  situations  and  dirty  lo- 
calities are  the  places  in  which  disease  is  most  prevalent  and  fatal ;  my  duties 
for  eight  months  in  Black  Town,  enable  me  to  corroborate  this  statement,  and 
to  declare  that  cases  of  sickness  were  mostly  found  where  cleansing  operations 
were  most  required,  where  the  greatest  quantity  of  organic  matter  was  in  a 
state  of  decomposition. 


FROM  THE  AOTINO  STJItaEON  OP  THE  4TH  DISTEICT. 

3.  The  sewerage  of  the  town  is  then  of  the  first  importance  in  a  sanitary 
point  of  view,  and  there  is  no  question  that  the  drainage  of  some  parts  of 
Madras  is  in  a  defective  state,  giving  hirth  to  morhific  causes  whidi  would 
probably  engender  endemic  and  epidemic  diseases,  if  these  were  not  counteract- 
ed in  some_  measure  by  the  dryness  of  the  climate,  the  prevalence  of  the  sea 
breeze,  and  the  porosity  of  the  sandy  soil  which  last  is  very  advantageous  in 
removing  offensive  materials  by  an  agency  within  itself,  and  prevents  the  cor- 
ruption of 'the  atmosphere. 

4.  The  drains  in  Triplicane  are  sometimes  offensive  at  the  crossings  of 
narrow  streets,  (which  might  be  regulated  in  future  as  to  breadth  by  a  distinct 
enactment,)  and  a  more  frequent  and  thorough  cleansing  of  them  would  be  a 
great  improvement,  particularly  in  the  hot  months,  when  there  is  no  flow  of 
water  to  carry  off  the  offensive  matter  lodged  in  them,  which  here  and  there 
accumulates  and  stagnates,  to  the  injury  of  health,  and  the  annoyance  of  the 
surrounding  population  ;  however  I  may  state  that  the  effluvia  is  only  occasion- 
al, and  no  where  at  all  to  be  compared  to  that  arising  from  the  main  drain  of 
Black  Town,  which  may  be  termed  the  11  Monster  evil"  of  Madras,  in  a  sanitary 
point  of  view,  and  which  I  have  no  hesitation  in  saying  ought  to  be  flushed 
from  time  to  time  with  a  sufficient  quantity  of  water  to  carry  off  the  offensive 
matters  lodged  in  its  bed.  These  accumulate  and  present  the  appearance  of 
an  enormous  pestilential  cesspool,  from  which  putrid  exhalations  are  continu- 
ally rising  towards  the  windows  of  the  adjacent  houses  in  the  esplanade. 

5.  The  surface  water  of  Madras  loaded  with  many  matters  in  suspen- 
sion and  solution,  percolates  through  a  bed  of  fine  sand,  and  comes  out  of 
deep  wells  or  tanks,  brilliant,  and  in  every  respect  good,  having  been  puri- 
fied of  the  obnoxious  matter  by  a  natural  process  of  infiltration.  Some  of 
the  wells  near  the  sea  are  brackish,  and  the  water  of  several  I  have  found 
destructive  to  vegetable  life,  so  that  even  the  supply  for  gardening  purposes 
has  to  be  brought  from  a  little  distance;  other  wells  in  the  vicinity  of  the 
Mahomedan  burial-ground  are  charged  with  organic  principles,  and  the  water 
is  sometimes  covered  with  a  greasy  scum  and  is  not  even  wholesome  for 
bathing :  but  taken  as  a  whole,  the  district  is  well  supplied  in  ordinary 
seasons,  and  there  is  no  general  want  of  good  water  for  domestic  purposes, 
the  district  being  in  this  respect  more  favorably  circumstanced  than  Black 
Town,  where  a  supplementary  supply  of  water  would  be  very  valuable  to 
the  inhabitants. 

6.  Some  cases  of  chronic  dysentery  have  occurred  in  the  4th  District, 
which  may  fairly  be  attributed  to  the  drinking  of  unwholesome  water  out 
of  tanks  generally  muddy,  or  choked  up  with  different  species  of  weeds  ; 
but  this  evil  only  admits  of  remedy  by  cleansing  the  tanks,  for  in  many 
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instances  I  believe  the  "women  would  still  frequent  the  tanks  though  water 
was  introduced  to  their  dwellings  by  pipes. 

7.  In  a  district  so  extensive,  full  of  scattered  villages,  it  is  difficult  to 
see  how  water  could  be  universally  introduced  without  incurring  very  great 
expense.  As  regards  the  total  amount  of  water  consumed  in  houses,  I  re- 
gret to  say  that,  after  many  enquiries,  I  have  failed  in  obtaining  sufficient 
data  for  a  safe  estimate. 


APPENDIX  B. 

EEPOET  PEOM  J.  SANDEESON,  ESQ.,  SURGEON  3d  DISTEICT,  TO  THE 
SUPERINTENDING  SUEGEON,  PEESIDENCY,  DATED  MADEAS, 
13TH  DECEMBEE,  1852. 

Sxk, — In  accordance  with  the  instructions  received  from  you,  under  date 
25th  October,  forwarding  at  the  same  time  a  letter  from  the  Military  Board, 
I  have  instituted  inquiries  into  the  sanitary  state  of  the  native  villages 
•within  this  district,  and  I  have  now  the  honor  to  detail  the  information 
acquired,  with  a  few  observations  that  appear  to  me  to  be  the  natural  re- 
sult of  them. 

Within  this  district  there  are  the  following  native  villages,  Chintadre- 
pettah,  Poodoopettah,  Comaleespuren  Covil,  Munnasawmy  Covil,  Narsinga- 
pooram,  Egmore,  Mackay's  gardens,  and  Nungurnbaukum  consisting  of  two 
villages. 

The  first  in  importance  is  Chintadrepettah ;  this  village  is  supposed  to 
contain  24,497  people,  occupying  an  area— intersected  by  streets  of  consi- 
derable breadth,  running  both  south-east  and  north-west,  and  north  and 
south  generally,  none  of  them  being  in  good  repair,  on  each  side  of  the 
roads  and  between  the  verandahs  of  the  houses  (that  are  generally  not  of 
greater  breadth  than  four  feet),  the  principal  drains  are  placed  constructed 
of  the  ordinary  brick,  covered  over  with  chunam  of  2£  feet  in  depth,  and  2 
in  breadth.  With  no  exception  am  I  able  to  say  that  they  are  in  a  good 
state  ;  but  on  the  contrary,  are  in  the  greatest  state  of  disrepair,  the  bricks 
being  denuded  of  chunam  and  presenting  a  porous,  absorbent  and  unequal 
surface,  thereby  retaining  a  large  quantity  of  the  filth,  that  would  otherwise 
be  taken  away  by  the  Scavenger  department,  and  from  the  proximity  of  them 
to  the  houses  of  the  people,  must  tend  to  deteriorate  health  by  the  emission 
of  so  noxious  a  vapour,  that  must  be  sent  forth  on  the  sun's  rays  reaching 
them. 
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It  may  not  be  beyond  my  province  to  say,  that  the  construction  of  the 
drains  are  deficient,  not  only  in  the  material  made  use  of,  but  also  in  the  mode 
of  their  construction ;  to  rectify  the  former,  a  glazed  material  should  be 
used,  if  they  are  still  to  be  kept  as  open  drains,  or  iron  pipes,  if  the  opposite 
kind  is  considered  preferable :  but  in  order  that  they  may  be  kept  clean,  a 
large  supply  of  water  must  be  used,  and  how  this  is  to  be  obtained,  forms  one  of 
the  most  prominent  features  in  this  inquiry.  It  is  a  subject  that  I  can  only 
speak  of  with  great  diffidence,  doubtless  the  supply  is  much  needed  ;  but  it  is  a 
matter  of  some  doubt  in  my  mind,  whether  the  supply  cannot  be  obtained  by 
making  use  of  the  large  quantity  that  is  at  present  within  the  reach  of  the  peo- 
ple, instead  of  resorting  to  the  plan,  which  I  believe  is  in  contemplation,  of 
bringing  it  from  a  great  distance. 

It  is  well  known  to  all,  that  attached  to  every  third  house  on  an  average, 
there  is  a  well ;  that  though  the  quality  of  the  water  for  culinary  purposes  is  not 
good,  yet  it  is  made  use  of  for  bathing,  washing,  &c. ;  and  may  I  ask,  could  it 
not  be  made  use  of,  under  municipal  authority,  for  keeping  the  drains  clean,  by 
each  house  being  held  responsible  for  the  cleanliness  of  the  part  of  the  drain 
that  is  in  its  proximity  ;  or  on  the  other  hand,  would  it  be  better  for  the  pur- 
pose of  drainage  and  the  people  themselves,  for  the  public  authorities  to  give 
the  supply,  obliging  the  people  to  pay  for  the  same  by  the  levying  of  a  tax ; 
to  my  mind,  the  former  plan  is  more  desirable  than  the  latter :  the  better  class 
of  people  of  this  country,  who  are  generally  the  inhabitants  of  these  houses  at 
the  present  time,  may  be  induced  by  the  degree  of  responsibility  that  is  thrown 
on  them,  being  called  on  to  keep  their  neighbourhood  cleanly  to  do  so,  and  the  very 
natural  principle  of  the  influence  that  one  person,  who  is  of  cleanly  habits,  would 
have  on  those  who  are  not  so,  will  be  called  into  play,  and  this  can  also  be  enforced 
by  authority.  I  am  fully  aware  that  these  remarks  will  only  apply  to  that  class  of 
people  who  are  occupants  of  the  better  smaller  houses,  and  not  to  those  much 
reduced  in  circumstances,  or  to  the  people  who  are  only  living  in  huts 
closely  packed  together,  and  who  have  no  wells  attached  to  them .  In  Chintad- 
repettah  there  is  no  want  of  both  of  these — one  part,  to  the  south-east  of 
the  village,  and  between  it  and  Mr.  Burghall's  Stables,  there  are  many  huts 
clustered  together,  the  lanes  between  the  rows  of  them  not  being  above  four 
feet  wide — the  huts  themselves  being  of  a  most  miserable  character,  not  only 
surrounded  with  all  kinds  of  filth  arising  from  the  decomposition  of  both 
animal  and  vegetable  substances,  but  built  on  ground  that  has  been  formed 
by  the  system  at  present  adopted,  of  filling  up  all  places  that  are  lower 
than  the  adjacent  parts,  with  the  refuse  collected  from  the  streets  by  the 
Scavenger  department.  This  system  is  in  my  opinion  most  objectionable  for 
such  a  purpose,  and  cannot  but  have  a  most  noxious  influence  on  all  those 
who  reside  within  its  influence  :  surely  if  the  refuse  is  not  considered  fit  to 


FBOM.  THE  SUHQEON  OF  THE  Si3  DISTRICT. 


65 


remain  when  in  a  loose  and  scattered  state,  it  cannot  but  bo  much  more  ob- 
jectionable when  accumulated  in  largo  heaps  and  made  to  form  the  sites 
of  so  many  houses.  It  has  also  been  made  use  of  for  the  purpose  of  making 
public  roads,  that  encircle  the  whole  part  of  the  populous  village.  It  must 
have  been  forgotten  that  substances  of  such  a  heterogeneous  nature  must  un- 
dergo decomposition,  and  that  the  quicker  that  this  state  is  hurried  on,  the 
less  noxious  it  becomes,  whereas  the  very  opposite  plan  is  adopted,  cart-load 
after  cart-load  is  heaped  on  each  other,  and  at  last  roads  and  sites  of  houses 
are  made  to  the  extent  of  eight  or  twelve  feet  in  depth,  that  must  require 
years  before  the  accumulated  substance  can  have  ceased  to  emit  what  it  con- 
tains within. 

With  the  view  of  improving  the  more  densely  populated  part  of  this  vil- 
lage, where  the  inhabitants  are  living,  in  as  low  a  state  of  animal  existence 
as  they  can  well  do,  I  would  beg  to  suggest,  that  streets  should  be  made 
through  these  closely  populated  parts  of  all  the  native  villages,  free  ventila- 
tion would  be  thereby  obtained  at  least :  and  to  enable  the  poorer  classes  to 
have  the  benefit  of  cleanliness,  the  system  of  wells  in  those  same  places  should 
be  placed  at  their  disposal,  either  by  digging  for  them  where  they  do  not 
exist,  or  the  right  of  those  that  are  already  in  existence  purchased  by  autho- 
rity, and  a  free  use  of  them  given  to  all  the  inhabitants.  This  would  counteract 
much  of  the  evil  that  now  emanates  from  such  places,  and  the  malignant 
diseases  that  in  nine  cases  out  of  ten,  take  their  rise  in  those  places,  would 
be  mitigated,  if  not  got  rid  of.  I  would  next  call  attention  to  the  fact,  that 
nearly  in  the  centre  of  this  populous  village,  are  shambles,  3  in  number.  It 
will  not  be  necessary  to  point  out  in  the  present  day,  what  a  most  deteri- 
orating influence  these  must  have  on  the  health  of  all  those  inhabitants 
who  live  in  houses  adjacent  to  them,  and  that  they  themselves  attribute 
much  sickness  to  their  presence,  and  rightly  too,  for  to  visit  them  once 
is  sufficient  to  make  an  impression  both  on  the  mind  and  nasal  organs,  that  re- 
quires days  to  get  rid  of. 

A  better  system  of  necessaries  is  also  required,  in  this  village.  It  is  also 
most  advisable  that  all  those  buildings  that  are  in  an  uninhabited  state,  from 
the  walls  having  tumbled  down,  when  the  proprietor  will  not  repair  them, 
should  be  removed.  At  present  they  are  only  the  centre  generally  of  luxuriant 
vegetation  where  filth  of  all  kinds  is  allowed  to  accumulate  ;  this  state  of  build- 
ings is  frequently  met  with  in  this  village,  no  doubt  the  right  of  private  pro- 
perty will  interfere  with  this,  but  as  has  been  done  at  home,  a  municipal  act 
would  at  once  settle  the  question.  It  is  also  most  advisable  to  oblige  the  in- 
habitants to  alter  the  present  system  of  keeping  bullocks,  and  all  other  animals 
within  their  own  dwellings— a  practice  which  only  requires  to  be  mentioned,  to 
be  condemned,  not  only  on  account  of  the  dirt  that  must  accumulate  in  conse- 
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quonce,  but  from  the  tendency  that  such  a  system  has  of  debasing  the  minds  of 
the  people. 

I  would  beg  to  suggest  that  the  system  of  village  schools  be  adopted 
amongst  the  poorer  portions  of  the  villages.  I  feel  confident  that  this  coun- 
try, in  that  respect,  differs  little,  if  any,  from  Great  Britain,  and  it  is  well  known 
to  all,  that  great  benefit  has  attended  the  system,  of  placing  schools  in  the 
most  thickly  populated  parts  of  our  large  towns. 

With  reference  to  that  part  of  the  letter  referring  to  the  appearance  of  the 
sea  after  rain,  it  must  be  borne  in  mind  that  much  of  that  appearance  is  to  be 
attributed  to  the  dirty  state  of  the  roofs  of  the  houses  as  well  as  to  the  drains. 

The  quantity  of  water  made  use  of  on  an  average  by  each  individual,  I  am 
informed,  is  two  pots  per  diem,  equal  to  24  measures,  or  2,400  cubic  inches,  in- 
cluding half  a  pot  for  drinking  purposes  ;  which  in  this  village  is  obtained  from 
Egmore,  a  distance  of  1£  of  a  mile,  or  from  Nungumbaukum  a  distance  of  near- 
ly 3  miles,  there  being  no  good  water  to  be  met  with  in  this  locality,  though  as 
I  have  said  before  abundance  for  other  purposes.  The  cost  from  the  former 
place  is  one  pice  per  pot,  from  the  latter  it  is  two  pice. 

COMALEESPTTKEN  PETTAH.— The  preceding  observations  apply  with 
even  double  force  to  this  native  village.  There  is  one  ditch  running  between 
the  main  road  (Pantheon)  and  the  native  huts  where  all  the  filth  is  thrown  into, 
and  where  there  are  to  be  seen  large  numbers  of  pigs  constantly  running 
about ;  this  place  is  known  to  be  very  frequently  visited  by  cholera.  In  both 
of  the  above  named  villages,  guinea-worm  prevails,  at  all  events  is  observed, 
especially  in  the  hot  weather. 

NARSINGAPOORAM— requires  also  to  be  looked  into,  as  all  the  causes 
of  disease  already  mentioned,  are  in  full  operation.  I  beg  to  call  attention 
more  especially,  to  the  stagnant  water  that  is  allowed  to  remain,  and  the  state 
of  the  banks  of  the  Cooum,  the  latter  have  much*  need  of  being  more  carefully 
looked  after,  and  the  common  plan  of  the  Natives  making  use  of  its  bank  and 
centre  as  necessaries,  requires  direct  interference.  I  am  aware  that  this  has 
been  attempted  to  be  prevented  by  the  building  of  temporary  privies,  but  not- 
withstanding the  vigilance  of  the  Police  authorities,  it  is  still  carried  on  to  a 
considerable  extent.  The  water  found  in  this  village  is  of  the  same  bad  quality 
as  in  Chintadrepettah,  being  only  used  for  washing  and  bathing  purposes,  not 
even  for  culinary  purposes  ;  for  the  latter  purpose  I  believe  it  is  brought  from 
some  distance,  viz.,  Nabob  and  Modeen  gardens,  and  from  the  well  belonging  to 
the  house  occupied  by  Mr.  Broomhall,  a  distance  of  a  little  less  than  a  i  of  a 
mile. 
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MACKAY'S  GARDEN.— This  native  village  is  located  on  the  side  of  the 
Cooum  river,  and  which  is  frequently  inundated  hy  its  overflowing,  the  people 
are  generally  of  the  lower  order  ;  there  is  only  one  good  street  running  in  a  di- 
rection from  west  to  east — from  the  main  road  to  the  hed  of  the  river,  through- 
out its  whole  length  ahd  breadth  ;  with  the  above  exception,  the  ventilation  is 
bad,  and  the  several  ditches  that  intersect  the  place  are  made  use  of,  for  depo- 
siting the  sweepings,  &c.,  of  the  inhabitant's  houses.  The  houses  are  of  the 
worst  description,  low  huts  with  mud  walls  not  above  3  feet  in  height,  which  in 
rainy  weather  often  tumble  down — this  village  is  supposed  by  many  to  be  the  nur- 
sery of  cholera  to  a  great  extent,  and  may  be  the  means  of  disseminating  the  dis- 
ease even  more  than  any  of  the  other  villages,  on  account  of  the  inhabitants  being 
servants  of  all  the  surrounding  houses ;  to  remedy  the  evil  in  my  opinion  the 
greater  portion  of  this  village  should  be  annihilated,  and  a  bund  raised  on  the 
river  side  to  a  considerable  height,  to  prevent  the  inundation.  Streets  should 
be  made  through  the  villages,  and  education  should  be  introduced  amongst 
them.  The  water  is  somewhat  good  and  is  used  for  all  purposes,'  supplied 
from  several  wells ;  no  drains  are  in  existence,  but  only  the  ditches  that  I  have 
already  alluded  to.  I  am  informed  that  the  Scavengers  only  visit  this  village 
about  once  a  week 

EGMORE. — I  shall  not  offer  any  observations  on  this  village,  as  what 
has  been  written  above,  will  be  sufficient  to  attract  attention  to  its  present 
indifferent  state  of  cleanliness,  and  badly  constructed  drains.  There  is  one  ditch 
running  between  the  northeast  end  of  it,  and  the  Male  Asylum  gate,  that  should 
be  removed  on  account  of  its  extremely  dirty  state.  The  Scavenger  depart- 
ment visits  the  village  daily.  The  water  is  in  abundance  and  generally  of  a 
good  quality.  Public  necessaries  are  much  required,  the  system  at  present 
adopted  by  the  Natives,  from  the  want  of  them,  is  to  resort  to  the  bed  of  the 
Spur  tank,  in  the  vicinity,  as  well  as  the  several  paddy-fields  on  its  north  and 
west  side. 

NUNGTJMBAUKUM  consists  of  two  villages — one,  the  larger  and  more  po- 
pulous of  the  two,  is  inhabited  by  caste  people,  Hindoos  ;  the  other,  smaller,  en- 
tirely by  Pariahs — in  the  larger,  improvement  might  be  made  in  its  cleanliness, 
though  generally  speaking  it  is  far  superior  to  any  of  the  other  villages  of  the 
district  in  that  respect ;  the  one  occupied  by  the  Pariahs  is  situated  low,  and 
surrounded  by  paddy-fields,  and  a  ditch  in  front  of  the  houses,  that  is  not  kept 
clean,  it  is  thickly  peopled,  and  in  this  place,  cholera  prevails  to  a  very  consi- 
derable extent ;  in  fact,  this  place  appears  to  me  to  be  a  nucleus,  from 
which  disease  is  generated,  and  from  whence  it  is  disseminated  amongst 
many  parts  of  this  district ;  the  water  is  good  and  plentiful  and  is  supplied 
from  wells  that  are  in  their  own  houses  chiefly.  The  scavenger  depart- 
ment is  much  needed,  its  visits  being  only  once  a  week. 
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Having  made  some  observations  on  the  several  villages  in  this  district 
and  having  pointed  out,  how  very  much  deficient  the  system  of  drainage  is 
in  them  all,  as  well  as  how  inadequate  the  scavenger  department  is,  for  so 
many  villages ;  having  also  pointed  out  the  very  obnoxious  system  that  is  now 
in  full  operation  by  that  department,  of  collecting  all  the  rubbish  that  consists 
of  both  animal  and  vegetable  matter,  and  when  it  is  collected,  that  it  is  made 
use  of  to  form  roads,  to  fill  up  the  many  uneven  places  that  are  found  in  the 
centre,  of  the  villages,  and  that  it  is  a  common  enough  system  for  the  natives 
to  build  their  huts  on  such  a  foundation,  doubtless  forgetting  that  all  this 
matter  of  such  a  heterogeneous  nature,  must  undergo  decomposition,  and  does 
do  so,  emitting  all  the  time  an  emanation  that  cannot  be  otherwise  than  of  a 
most  noxious  quality  :  that  slaughter  houses  are  allowed  to  remain  in  the  village 
of  Chintadrepettah,  that  the  supply  of  water  is  in  abundance,  though  in  seve- 
ral places  such  as  Chintadrepettah,  Comaleesapuren  Covil,  it  is  not  of  a  good 
quality  and  is  only  used  for  purposes  of  washing,  &c,  and  not  for  culinary  ;  but 
that  good  water  can  be  obtained  from  no  great  distance,  and  that  authorities 
could  at  no  great  expense  make  use  of  the  bad  water  for  purposes  of  drainage, 
&c,  also  the  necessity  of  intersecting  the  densely  populated  villages  of  the  poorer 
Natives,  by  streets,  and  employing  education  (the  ordinary  village  school  sys- 
tem) amongst  them,  Avith  the  view  of  elevating  them  to  a  higher  stage  of  exis- 
tence, and  thereby  teaching  them  the  great  benefit  to  be  derived  from  personal 
cleanliness,  more  especially,  I  am  fully  aware,  that  to  have  all  this  done  legis- 
lative measures  must  be  sought  for,  in  the  shape  of  a  municipal  act,  I  would 
therefore  call  on  the  Medical  Board  to  urge  on  the  Grovernment,  that  such 
should  be  granted,  as  not  only  the  best  means  of  elevating  the  lower  orders  of 
the  people  from  a  state  of  existence  very  little  removed  from  the  animal  creation, 
but  as  the  best  prevention  of  crime  and  disease  of  all  kinds. 

If  they  should  be  pleased  to  adopt  a  better  system  of  drainage,  I  can  see 
no  difficulty  in  a  larger  supply  of  water  being  obtained  by  simply  having  pub- 
lic wells  made  in  each  of  the  villages,  in  number  corresponding  to  the  quantity 
of  water  required,  and  attached  to  them,  large  reservoirs  in  different  parts  of 
the  villages,  communicating  with  each  other  raised  above  the  ordinary  level  of 
the  village,  this  will  ensure  the  water  passing  through  all  the  several  drains. 

I  would  now  beg  to  call  attention  to  the  district  generally,  and  to  point 
out  how  very  deficient  all  the  ditches  are,  that  are  now  supposed  to  be  kept  in 
good  order,  also  how  luxuriantly  the  prickly-pear  shrub  is  allowed  to  grow, 
thereby  enabling  the  Natives  to  make  use  of  it  for  purpose  of  sheltering  him  from 
the  sight  of  the  passers  by,  when  he  is  called  on  to  obey  the  calls  of  nature. 

I  am  sorry  to  be  obliged  to  dwell  only  on  all  those  subjects  in  a  general 
way,  but  as  is  too  well  known  to  the  Medical  Board,  the  absence  of  all  regis- 
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tration  of  Births  and  Deaths  does  not  allow  of  me  to  he  more  minute  on  the 
influence  that  all  such  noxious  agents  lyfcve  on  the  physical  health  of  the  in- 
habitants. 
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MEMORANDUM  ON  THE  HONORABLE  COMPANY'S  WATER  WORKS  AT 
MADRAS,  BY  LIEUT.  COL.  A.  T.  COTTON,  CHIEF  ENGINEER, 
DATED  JANUARY  22d,  1852. 

With  reference  to  the  Memorandum  by  the  Acting  Secretary  to  the  Mi- 
litary Board,  respecting  the  water  supply  from  the  Seven  Wells, 

The  Chief  Engineer  has  the  honor  to  observe  that,  in  considering  the  cost 
of  the  water  supplied  from  the  Seven  Wells  to  the  Fort  and  to  private  indivi- 
duals, it  is  necessary  to  take  notice  how  much  more  valuable  water  is  in  a  be- 
sieged Fort,  than  in  a  City  in  time  of  peace. 

The  Seven  Wells  and  works  connected  with  them  were  constructed  for  the 
supply  of  the  Fort,  more  especially  in  time  of  war,  and  no  expense  seems  to 
have  been  spared  for  the  attainment  of  that  object. 

It  has,  in  what  follows,  first  considered  the  cost  of  the  water  delivered 
to  Government  and  to  private  individuals,  and  next  endeavoured  to  separate 
the  expenditure  on  the  raising  of  the  water  from  that  on  the  conveyance  of 
it  through  the  pipes. 

The  general  results  of  this  enquiry  are 

1st. — That  the  cost  of  the  water  to  Government  has  been  very  great 
from  the  beginning. 

2d. — That  to  private  individuals,  the  cost  is  even  greater  than  to  Grovern- 
ment. 

3d. — That  the  current  expenditure  may  be   greatly  diminished  by  the 
application  of  steam,  in  the  place  of  the  manual  power  now  employed. 

The  Water  Works  were  first  commenced  in  1772  by  a  Captain  Baker, 
who  come  out  from  England  for  the  purpose  of  executing  them  in  accordance 
with  the  terms  of  the  subjoined  contract. 

Captain  Baker  agreed  to  supply  and  keep  always  full  reservoirs  in  the 
Fort,  containing  sufficient  water  for  6,000  men  for  4  months,  at  the  rate 
of  3  quarts  per  man,  per  day,  for  which  he  was  to  receive — 

1st.— A  free  passage  from  England  for  himself  and  3  Artificers. 
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2d.-~He  was  allowed  to  bring  out  150  tons  of  material,  free  of  expense 
to  construct  the  necessary  works  witU,  and  10  tons  annually  to  repair  them 
with. 

3d.— He  was  to  receive  200  Pagodas  monthly  pay. 

The  contract  was  for  seven  years,  after  which  it  might  either  be  renewed, 
or  the  Honorable  East  India  Company  might  purchase  the  works  from  him. 
The  Works  were  purchased  in  1782. 

The  account  current  of  the  Water  Works  has  never  been  kept  regularly, 
so  that  it  is  now  scarcely  possible  to  make  out  a  complete  one. 

In  order  however  to  enable  some  idea  to  be  formed  of  the  actual  cost  of 
the  works,  the  records  in  this  office  have  been  examined  and  an  account  pre- 
pared, which  contains  all  the  principal  items. 

From  this  account  it  appears  that  the  Capital  expended  amounts  to 
Kupees  4,11,668-10-0. 

This  Capital  is  made  up  of  sums  paid  to  Mr.  Baker  previous  to  the  year 
1782,  (at  which  time  he  sold  the  works  to  the  Honorable  Company,)  toge- 
ther with  sums  expended  on  the  first  construction  of  the  works. 

The  current  expenditure  from  1782  to  1852  amounts  to  Eupees 
4,30,272-8-3|. 

It  includes  all  current  expenses  except  Interest  on  Capital. 

The  average  annual  cost  of  the  Water  Works  since  1782  may  be  calcu- 
lated  as  follows  : — 

Annual  expenditure  on  Eepairs,  Establishment, 

&C.  &C ,4,30.272    8    3j   Eg    g  12  q 

10  years.  ' 

Interest  of  Capital  at  5  per  cent,  per  annum   „  21,513  10  0 

Total  average  annual  cost  Es.  27,660    6  0 

The  quantity  of  water  supplied  daily  varies  no  doubt,  with  the  season  of 
the  year. 

It  averages  at  present  25,000  cubic  feet,  during  the  hottest  season  it  is 
probably  45,000  cubic  feet,  this  will  give  a  daily  average  of  35,000  cubic  feet 
taking  the  whole  year  round. 

At  this  rate  the  yearly  supply  would  be  12,775,000  cubic  feet. 
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The  cost  of  this  has  heon  shewn  ahove  to  he  Rupees  27,GG0-G-0,  which  gives 
the  quantity  of  water  supplied  for  each  Rupee  of  Interest  on  Capital  and  cur- 
rent expenditure  to  he  46H  cuhic  feet  per  Rupee. 

Private  individuals  are  allowed  to  purchase  it,  at  the  rate  of  G  chatties  a 
day  for  a  subscription  of  1  Rupee  a  month,  the  chatties  contain  on  an  average 
£ th  of  a  cuhic  foot,  taking  the  month  therefore  at  30  days,  they  receive  for  1 
Rupee  only  150  cuhic  feet. 

These  figures  show  that  private  individuals  pay  too  much  for  the  water 
which  they  purchase  from  Government. 

The  following  considerations .  however  will  shew  still  more  clearly  how 
unreasonable  the  charge  is — 

1st. — The  cost  of  the  water  to  Government  includes  all  the  expenses  of 
constructing  and  repairing  7 6  Bombproof  cisterns  in  the  Fort,  which  are  of  use 
only  in  time  of  war  or  extreme  scarcity. 

The  expenditure  on  the  Water  Works  includes  the  three  following  impor- 
tant items. 

1st. — Cost  of  raising  the  water. 

2d. — Cost  of  conveying  the  water  to  Port,  Beach,  &c.,  to  an  average  dis- 
tance of  1  mile. 

3d — Cost  of  works  executed  for  Military  purposes. 

The  Capital  expended  on  the  works  connected  with  the  raising  of  the 
water,  amounts  to  Rupees  20,613-8-1. 

The  Interest  of  this  at  5  per  cent,  per  annum,  amounts  to  Rs.  10,080-10-8. 

The  average  annual  expenditure  of  the  last  20  years  on  Establishment  and 
Repairs,  amounts  to  3,323-11-6. 

Total  cost  of  raising  12,775,000  cubic  feet  of  water,  Rs.  13,404-6-2,  which 
is  at  the  rate  of  952|  cubic  feet  raised  for  one  Rupee. 

The  Capital  expended  on  conveying  the  water  to  an  average  distance  of  1 
mile,  Rupees  1,42,722-8-10. 

The  Interest  of  which  at  5  per  cent.,  Rupees  7,136-2-i. 

The  average  annual  expenditure  on  Repairs  and  Establishment  under  this 
head  since  1800  is  Rupees  1,804-11-7. 

Total  cost  of  conveying  12,775,000  cubic  feet,  Rupees  8,944-11-6,  which 
gives  the  quantity  conveyed  1  mile  for  one  Rupee  to  be  1,428*  cubic  feet. 
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It  will  be  observed  that  in  dividing  the  cost  of  water  into  the  above  two 
parts,  the  expenditure  on  Establishment  and  Eepairs  has  not  been  taken  from 
the  commencement,  but  only  from  1800  and  1832,  this  was  owing  to  the  con- 
fused state  of  the  accounts  in  the  previous  years. 

In  raising  the  water  from  the  wells  into  the  cisterns,  31  pecottah  men  are 
employed,  at  7  Eupees  a  month  each. 

Their  pay  for  one  year  amounts  to  Eupees  2,604,  for  which  sum  they 
raise  12,775,000  cubic  feet  or  4,900  cubic  feet  for  1  Rupee  ;  this  amount  could 
be  raised  by  steam  at  Madras  for  4  Annas  6  Pice. 

The  annual  supply  of  12,775,000  cubic  feet  would  be  raised  by  a 
5-horse  power  steam  engine  for  Eupees  854-7-3.  Thus  causing  a  saving  of 
Eupees  1,749-8-9  per  annum. 

This  saving  is  clear  as  the  cost  by  the  engine  includes  interest  on  Capital 
and  all  current  expenditure.  The  work  would  be  done  still  better,  and  for 
very  nearly  the  same  cost  by  two  engines,  one  a  4-horse  and  the  other  a  horse 
power — the  former  would  be  employed  in  raising  all  the  water  to  the  level  of 
the  lower  cisterns,  and  the  latter  would  raise  the  supply  for  the  first  into  a  re- 
servoir on  a  higher  level  than  the  cisterns  as  the  pecottah  men  now  do. 
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ABSTRACT  No.  1. 

DISBURSEMENTS. 

1.  Money  paid  for  purchasing  the  works  from  Captain  Bnker  in      Bs.     A.  P.  R». 

1782  Pagodas  30,000 

Money  paid  9alary  200  Pags.  a  month  for  10  years   „  24,000 

  1,89,000  o  o 

2.  Allowed  freight  of  150  tons  Rupees  3,000 

Passage  money  for  Capt.  Baker  and  3  Artificers.    ,,  2,500 

  5,500    o  0 

3.  Cost  of  Cisterns  on  the  south  side  of  the  Fort  square  and  on  the 

sea  line  !   00,702  9  l 

4.  Average  cost  for  5  Cisterns  built  at  Convict  Jail,  Grand  Jail,  2 

Schools  near  Flag  Staff  and  Mint  Bastion   3,500   0  o 

5    Charges  for  new  works  and  improvements,  sinking  several  wells, 
constructing  Bungalows,   Cisterns,   Out- Houses,  Compound 
walls,  communicating  leaden  Iron  pipes  and  several  other  works.    1,30,798  15  7 

6.   Price  of  the  Land   16,107   l  4 


Total  of  Original  Cost  Rupees   4,11,668  10 


ABSTRACT  OF  CAPITAL  EXPENDED. 

Amount  expended  for  raising  water   2,02,243   8  1 

Do.         do.      for  conveying  do   1,42,722   8  10 

Do.         do.      for  building  Cisterns  for  Mili- 
tary purposes   66,702  9  l 


Rupees          4,1 1,668  10  o 

7.  Charges  for  the  expenses  of  Water  Works  from  July  1787  to 

April  1800   94,087  g  10 

8.  Charges  made  for  the  expenses  of  the  Water  Works   2,226  5  5 

9.  Do.       do.  for  Articles  purchased   6,706  6  10 

10.  Do.       do.  for  repairing  several  works  of  the  Water  Works. . .  44,196  4  3 

11.  Servants' wages  from  May  1800  to  November  1852   2,70,740  10  10 

12.  Contingent  Charges   5,880  7  llj 

13.  Extra  Establishment   9,224  7  o 

U.   Peons'  Clothing   588  „  0 

15.   Rice  Compensation   122  5  2 


  4,33,772      8  3J 

Deduct  average  cost  for  5  Cisterns   3,500    0  0 


Total  of  Current  expenditure,  Rupees   4,30,272    8  3$ 

ABSTRACT  OF  CURRENT  EXPENDITURE. 

Amount  expended  for  raising  water.   3,36,371  12  10J 

Do.     for  conveying  do.     on  repairs   3,653  13  2 

Do.    probable  amount  of  Servants' wages....    90,246  14  3 


Rupees         4,30,272   8  3i 

Grand  Total  of  raising,  conveying,  building  Cisterns  for  Military  pur- 
poses, and  Servant  wages,  &c   8,41,941     2  3J 

CHIEF  ENGINEER'S  OFFICE,  } 

Fort  St.  George,  (.  A.  T.  COTTON,  Lieut. -Colonel, 

22d  January  1863.  i  CMef  Engiwtr 
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ABSTRACT  No.  Z. 

NO.  J. 

CONVEYANCli  OF  WATER. 

Capital  expended   92,722  8  10 

Add  probable  amount  expended  on  piping  by  Captain  Baker   50,000  o  u 

 1,42,722     8  10 

Repairs  of  work  for  50  years,  viz.,  from  1802  to  1852, 

Eups.  3,053-13-2— for  a  year  .Rupees   73  l  2J 

Establishment  for  52  years,  viz.,   A-oin   1800  to  1852, 

Rups.  90,246-14-3— for  a  year  Rupees   1,735  8  a 


Total  for  a  year,  Rupees   1,808  9  cj 

Interest  on  Capital  at  5  per  cent,  per  annum   7,130  2  oj 


Total  cost  of  conveying  12,775,000  cubic  feet 

to  an  average  distance  of  1  mile. .  Rupees  8,911  n  6  which 
is  at  the  rate  of  l,428j  cubic  feet  conveyed  to  an  average 
distance  of  one  mile  for  l  Rupee. 
This  abstract  has  been  made  out  in  the  following  manner. 
The  Capital  has  been  found  by  adding  together  all  the  items  in  the  account  current 
which  were  for  conveying  the  water  to  which  was  added  Rupees  50,000  assume  d 
as  the  value  of  piping  laid  down  by  Captain  Baker,  there  being  no  account 
shewing  its  actual  quantity  or  value. 
The  Abstract  itself  shews  how  the  average  expenditure  on  Repairs  was  found. 
The  cost  of  the  Establishment  connected  with  the  conveyance  of  the  water  having 
always  been  §d  (or  a  little  more  or  less)  of  the  cost  of  the  whole  Establishment 
that  proportion  has  been  taken  ;  the  cost  of  whole  Establishment  for  52  years 
is  Rupees  2,70,740-10-10. 

No.  2. 

RAISING  OF  WATER. 

Capital  expended  on  the  Works  2,02,243    8  l   2,02,24  3  8  I 

Interest  on  the  above  at  5  per  cent  per  annum   io,oso  10  8 

Average  annual  expenditure  for  the  last  20  years —     3,323  11  6 


Total  cost  for  raising  12,775,000  cubic  feet 

13,404  6  2  which  is  at  the  rate  of  952J  cubic  feet  raised  to 
an  average  height  of  20  feet  for  l  Rupee. 
No.  3. 

Cisterns  built  for  Military  purposes   66,702  9 


Total  Rupees...... 4,11,668 _l 0  0 

MEMO.  OF  THE  CAPITA!*  EXPENDED. 

Amount  for  conveying  water   1,42,722  8  10 

Do.  for  raising  water   2,02,243  s  1 

Cisterns  built  for  Military  purposes..  ..      66,702  9  1 

Rupees   4,11,668100 

This  Abstract  has  been  found  in  the  following  manner. 
The  Capital  has  been  found  by  adding  together  all  the  items  in  the  account  current 
necessary  for  the  raising  of  the  water  including  Bungalows,  &c.  &c. 

The  average  annual  expenditure  has  been  found  as  follows  : — 

Cost  of  the  Establishment  from  1832  to  1852   87,863  3  1 

Do.  of  Repairs  since  1832   8,814  2  1 

Total  expenditure  in  20  years   96,677  5  8 

Average  annual  current  expenditure  Rupees  4,854-11-3  of  which 
foi 


for  conveying  the  water..   \,52\  15  9 

Do.        do.        do.        do.  for  raising  the  water   3,323  11  6 

Fay  for  the  Establishment  for  the  conveyance  of  the  water  from 

1832  to  1862   29,363  15  S 

Repairs  of  work  connected  with  do.  from  1832  to  1852   1,076  12  l 


4.S4&  11  3 


Total  for  20  years   30,439  11  9 


Average  for  1  year. .     1,521  15  9 
Remaining  average  annual  expenditure  on  Establishment  and  Re- 
pairs for  raising  the  water  »   3,323  11  6 

Rupees^^.   4^845  u  3 

CHIEF  ENGINEER'S  OFFICE")  A,  T.  COTTON.  Lieuj. -Colon,-], 

Fort  St.  George,  > 
22tf  January  1853.  ) 
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MEMORANDUM  13Y  LIEUT. -COLONEL  A.  T.  COTTON,  CHIEFJENGINEER 
AND  .MEMBER,  MILITARY  BOARD,  IN  CONTINUATION  OF  NO.  278, 
DATED  31st  AUGUST  1852.  (See  Appendix  A.) 

1  have  in  a  former  paper  stated  my  views  in  favour  of  this  project,  but  I 
think  it  may  be  well  here  to  endeavour  to  answer  such  objections,  as  I  have 
heard  of  stated  against  it ;  and  which  may  perhaps  be  thus  summed  up— 

1st —That  there  is  no  necessity  for  any  works  on  sanitary  grounds,  on 
account  of  the  healthiness  of  Madras. 

2nd,  That  the  money  could  be  expended  with  greater  results  up  the 

country. 

3rc|  That  Madras  has  already  had  a  great  deal  of  money  spent  upon  it. 

4th.  That  it  wants  a  Pier,  more  than  water  and  water  carriage. 

2.  In  answer  to  the  first,  I  remark  that  the  proposal  to  spend  money  on 
Madras  did  not  originate  with  me ;  the  Honorable  Court  had  actually  sanction- 
ed an  expenditure  of  73,000  Rupees  on  a  mere  patch-work  attempt  to  im- 
prove the  sanitary  state  of  Madras,  and  the  Justices  as  I  believe,  had  fully  made 
up  their  minds  to  spend  a  further  sum  of  50,000  Rupees  in  throwing  salt 
water  into  Black  Town ;  that  point  therefore  was  settled.  Questions  connected 
with  the  expenditure  already  ordered  by  the  Court  were  placed  before  me  upon 
which  I  was  obliged  to  come  to  some  decision  ;  and  nothing  could  be  clearer  to 
my  mind,  upon  investigating  the  matter,  than  that  before  another  Lack  was 
spent  in  addition  to  those  already  laid  out  on  various  petty  works,  the  funda- 
mental point,  the  bringing  fresh  water  into  Madras,  should  be  considered. 
That  very  large  sums  have  been  spent  in  detached  improvements,  that  large 
sums  were  sanctioned  for  others,  and  that  further  very  large  sums  were  sure  to 
be  spent,  seems  to  me  to  confine  the  question  to  what  should  be  done,  and  I 
therefore  did  not  enter  upon  that  of  the  expediency  of  doing  something.  And 
the  examination  of  the  subject  at  once  made  it  evident  to  me  that  what  was 
most  obviously  the  fundamental  measure  as  respects  the  sanitary  improvement 
of  Madras,  was  equally  a  fundamental  one  for  the  other  wants  of  the  city. 

3.  If  however  I  am  called  upon  to  answer  the  question  whether  it  is  ad- 
visable to  spend  large  sums  of  money  on  Madras  or  not,  there  seems  to  me  no 
possible  room  for  doubt  on  the  point.  In  using  the  term  "  sanitary,"  I  did 
not  mean  to  exclude  the  points  of  comfort  and  convenience,  and  to  consider 
only  the  sickness  and  mortality  :  it  is  impossible  in  fact  to  prevent  the  latter, 
without  attending  to  the  former.    That  Madras  is  not  a  particularly  unhealthy 
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city  bufc  rathe,  the  contrary,  is  notorious,  but  it  is  not  the  least  less  certain 
that  it  might  be  much  more  healthy  than  it  is.    The  fact  is  indisputable  that 
nine  y-nme  hundredths  of  its  population  live  in  an  atmosphere  tainted  to  a 
great  degree,    lo  a  person  not  compelled  to  live  habitually  in  the  streets  and 
thickly  populated  parts,  the  smell  there  is  so  intolerable  that  it  seems  impos- 
sible to  remain  in  it,  and  incomprehensible  that  the  place  should  be  at  all 
healthy.    If  the  Europeans,  East  Indians,  and  Natives,  who  live  in  the  at- 
mosphere of  the  drains  are  asked  whether  they  think  this  a  matter  of  little 
consequence,  it  "will  be  easily  ascertained  that  the  opinions  of  those  who  live  in 
this  tainted  air  is  very  different  from  that  of  those  who  live  out  of  it.  Though 
the  city  is  not  comparatively  speaking  an  unhealthy  one,  yet  we  know  well 
that  vile  smells  are  an  unmistakeable  indication  of  something  injurious  to 
health  ;    they   are  obviously  intended,  not  needlessly  to  distress  us,  but  to 
give  us  warning  of  serious  evil  ;  and  that  which  would  diminish  them  would 
materially  promote  health.    The  fact  is  undeniable  that  notwithstanding  the 
care  now  taken  to  cleanse  the  city  and  with  a  most  active  system  of  manage- 
ment, every  part  of  the  thickly  populated  parts  of  the  place  are  loaded  with 
disgusting  and  destructive  effluvia.    Though  Madras  is  not  one  united  dense 
city,  yet  it  is  composed  of  a  collection  of  dense  towns,  each  containing  from 
30,000  to  100,000  inhabitants,  and  those  as  closely  packed  together  as  they 
could  well  be,  allowing  for  the  houses  being  only  of  one  story. 

4.    Is   there  the  shadow  of  a  doubt  that  if  this  polluted  air  were 
purified,   sickness   and   death   would  be   to   a  most  impoitant  degree  di- 
minished ?    Suppose  1  in   10  to  be   either   actually   sick,  or  in  worse 
health  than  they  might  be  if  the  air  were  greatly  freed  from  these  abomi- 
nable effluvia,  and  that  by  cleansing  the  place  this  number  were  reduced 
one-half,  a  very  reasonable  supposition,  then  35,000  persons  would  be  mate- 
rially benefitted  in  their  health  by  cleansing  the  city  and  the  mortality 
would  be  reduced  in  the  same  degree.    Is  this  a  small  matter  ?    Ask  the  sick 
themselves,  and  the  families  that  are  burthened  each  with  a  member  who 
cannot  earn  his  own  livelihood,  and  the  importance  of  this  point  will  be 
better  understood.    If  a  medical  man  should  be  the  means  of  restoring  200 
or  300  persons  to  health  or  of  saving  the  lives  of  fifty  in  a  year  it  would 
be  thought  much,  but  attention  to  the  sanitary  condition  of  the  place  will 
undoubtedly  do  more  than  a  hundred  doctors.    Why  do  tha*|G-overnment  go 
to  a  great  expense  in  supporting  dispensaries  and  medical  attendants  ?  Be- 
cause they  rightly  judge  that  it  is  the  duty  of  a  merciful  and  considerate 
Government ;  and  I  have  no  doubt  that  the  sums  so  expended  are  the  in- 
terest of  a  sum  that  would  do  far  more  to  the  attainment  of  this  object  if 
it  were  expended  on  preventive  means.    The  late  investigations  at  home 
leave  no  doubt  whatever  on  any  man's  mind  who  reads  the  works  lately 
published  on  such  matters,  that  the  expense  of  prevention  is  far  less  than  that 
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of  cure.  The  point  I  therefore  insist  upon  is  this,  that  the  question  is  not ; 
Shall  we  spend  money  to  promote  the  health  and  comfort  of  the  three- 
quarter  million  who  inhabit  Madras  ?  the  acts  of  the  Government  have  de- 
cided this  question;  we  have  spent,  are  daily  spending,  and  are  about  to 
spend  large  sums  for  this  purpose  ?  The  question  is  confined  to  this  point — 
How  can  the  money  be  most  effectively  laid  out?  And  I  am  convinced 
that  the  more  the  subject  is  investigated  the  more  clear  the  conclusion  will 
be,  that  the  first  and  fundamental  thing  is  to  throw  into  it  an  abundance 
of  good  water.  Among  the  many  publications  that  may  be  consulted  on 
this  subject,  I  may  refer  to  the  2d  Report  of  the  Commissioners  of  Enquiry 
into  the  sanitary  state  of  towns  in  England.  A  few  quotations  from  that 
valuable  document,  will  be  added  in  an  appendix. 

5.  For  these  reasons  I  perfectly  agree  with  almost  all  who  have  had 
to  deal  with  this  question,  that  the  cleansing  of  Madras  i3  most  urgently 
required,  and  that  there  is  scarcely  any  thing  more  desirable  at  this  moment, 
than  to  supply  its  700,000  inhabitants  (a  population  exceeding  that  of  some 
Collectorates)  with  fresh  water. 

6.  For  the  2d  objection,  (viz.,  that  the  money  could  be  expended 
with  greater  results  up  the  country)  I  must  say  that  I  am  confident  an 
examination  of  the  matter  will  bring  us  to  a  different  conclusion.  A  com- 
pressed population  labour  under  many  disadvantages,  but  on  the  other  hand 
they  have  many  advantages,  one  of  which  is  that  from  their  concentration, 
in  general  a  far  greater  extent  of  benefit  can  be  obtained  at  a  certain  cost 
than  when  they  are  more  scattered.  The  sum  of  money  that  would  supply 
water  for  domestic  purposes,  cleansing,  irrigation,  and  navigation,  for  a  po- 
pulation of  700,000  concentrated  in  a  space  of  nine  miles  by  three,  would 
not  do  the  same  for  a  fifth  part  of  that  number  if  spread  over  a  space  of 
100  miles  by  50,  and  this  is  the  reason  why  all  over  the  world  such  large 
sums  are  spent  upon  cities.  The  question  is  not  whether  there  is  one  place 
or  twenty  to  be  benefitted  by  a  certain  expenditure,  but  rather  what  the 
numbers  are  which  will  be  benefitted.  To  bring  an  abundant  supply  of 
fresh  water  to  every  man's  door,  where  a  population  is  scattered  through 
towns  and  villages,  would  ?ost  far  more  than  where  the  same  is  collected  in 
one  place.  And  so  also  with  respect  to  irrigation ;  how  plain  it  is  that  if 
it  is  worth  whde  to  irrigate  land  in  the  interior,  much  more  must  it  be 
profitable  to  irrigate  the  land  within  the  precincts  of  Madras,  where  the 
land  and  the  produce  are  so  much  more  valuable.  If  a  man  who  owned 
land  in  Madras,  and  also  in  a  distant  village,  were  asked  which  he  would 
rather  have  irrigated,  we  know  well  what  his  answer  would  be.  The  proof 
of  the  value  of  irrigation  in  Madras  is  shewn  by  the  .  fact  that  thousands 
of  wells  are  now  worked  for  irrigation  at  a  cost  of  one  Rupee  per  300  cubic 
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yards  of  bad  water,  while  good  water  eoukl  be  supplied  from  tanks  at  a 
tenth-port  of  that  eost.  The  irrigation  of  land  within  Madras  compared 
with  that  at  a  distance  is  in  fact  the  difference  of  irrigating  kitchen  garden 
land  and  farms. 

7.  The  same  also  with  the  navigation  ;  the  question  is,  where  would 
a  few  miles  of  canal  he  most  extensively  beneficial,  amidst-  a  population  of 
a  few  thousand,  or  of  a  few  hundred  thousand  ?  And  here  is  a  substi- 
tution of  an  inexpensive  carriage  for  one  which  at  this  moment  causes 
a  much  heavier  expenditure.  There  is  at  this  time  an  annual  outlay 
of  several  thousand  Rupees  a  year  on  the  side  roads  of  Madras  a 
large  portion  of  which  would  bo  saved,  if  there  were  water  commu- 
nication through  the  place.  The  present  plan  provides  for  a  naviga- 
tion of  about  18  miles  from  Clive's  battery  to  Palaveram ;  the  conveyance 
of  an  average  of  100  tons  of  goods  a  day  on  this  line  would  cost  about 
10,000  Rupees  at  3  Pie  per  ton  per  mile  ;  the  same  quantity  carried  by  land 
would  cost  60,000  Rupees  ;  and  the  saving,  50,000  Rupees  a  year,  is  the  Inter- 
est of  10  Lacks.  And  there  can  be  no  doubt  that  a  most  extensive  passen- 
ger traffic  would  be  soon  carried  on,  on  such  a  line  ;  one  of  the  great  drawbacks 
to  Madras  being  the  distance  that  such  multitudes  have  to  traverse  every 
day  on  account  of  its  extraordinary  extent. 

8.  And  if,  as  it  seems  to  me  most  evident,  in  each  of  these  ways  money 
expended  on  such  a  scheme  as  this  would  produce  far  greater  results  than  when 
expended  up  the  country,  how  much  more  when  they  are  all  combined,  and  each 
has  to  bear  only  a  portion  of  the  cost  of  the  works.  I  believe  if  this  is  well 
considered,  any  person  may  be  satisfied  that  in  no  other  place  could  so  large 
a  population  be  so  extensively  benefitted  in  so  many  ways,  and  consequently  no 
where  could  a  larger  return  in  money  be-  obtained,  if  it  were  deemed  expedi- 
ent to  obtain  a  direct  return  in  money.  The  money  already  ordered  to  be  ex- 
pended was  not  intended  to  produce  any  money  returns,  and  that  contemplated 
to  be  spent  by  the  Justices  would  be  a  portion  of  the  funds  at  present  collect- 
ed from  householders.  But  why  should  one  Rupee  be  demanded  from  any 
body  for  such  a  work  as  this.  In  England  there  would  not  be  a  moment's  ques- 
tion about  funds  in  such  a  case.  The  Interest  of  the  money  would  be  a  mere 
trifle  compared  with  the  benefit  obtained,  and  if  the  Interest  be  provided  for, 
the  Capital  must  necessarily  be  forthcoming.  The  sum  proposed  to  be  expended 
at  present  is  3  Lacks,  the  Interest  at  the  utmost  18,000  Rupees  a  year,  (6  per 
cent ;)  an  average  house  tax  of  2  Annas  a  year  would  meet  this  ;  the  irrigation 
of  3000  acres  at  6  Rupees  a  year  would  cover  it ;  a  toll  of  5\  Pice  a  ton  per 
mile  on  the  navigation  (probably  much  less)  would  provide  it ;  any  one  of  those 
three  means  would  be  alone  sufficient,  supposing  that  neither  G-overnment 
nor  the  present  Assessment  fund  paid  anything.    To  call  upon  the  present 
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generation  to  pay  the  Capital  for  such  works  appears  to  mo  clearly  unjust,  as 
well  as  impolitic.  Let  all  who  receivo  benefit  pay  their  share  of  the  cost,  in 
the  shape  of  Interest  as  is  invariably  clone  in  England  in  such  cases.  No 
possible  object  can  be  gained  in  delaying  such  improvements  as  the  health  and 
comfort  of  700,000  persons  demand,  when  they  can  afford  to  pay  the  Interest 
money  twice  ovor ;  nothing  whatever  is  gained  by  waiting  till  either  the  Go- 
vernment or  the  people  can  afford  to  pay  down  the  Capital.  If  such  a  system 
had  been  followed  in  England  there  would  not  have  been  to  this  day,  a  single 
city  properly  lighted,  cleansed  or  watered. 

9.  If  the  annual  sum  laid  out  on  improvements  from  the  Assessment  fund 
w  ere  paid  as  Interest,  there  would  be  at  once  a  sum  disposable  which  would 
do  in  a  year  or  two  what  this  vast  community  may  otherwise  want  for  twenty 
or  fifty  years  upon  the  present  system.  It  is  one  of  the  most  extraordinary 
facts  connected  with  India  that  this  most  obvious  principle  so  perfectly  under- 
stood, acknowledged  and  acted  upon  by  every  man  in  England,  should  as  it 
were  have  been  swept  from  the  minds  of  our  countrymen  as  soon  as  they  had 
any  thing  to  do  with  India.  In  this  as  in  every  other  case  the  plea  has  been 
that  there  is  no  money  to  execute  works  which  would  produce  ten  times  the 
Interest  of  the  sums  required.  The  degree  in  which  the  welfare  of  India  has 
been  hindered  by  this  strange  mistake  is  far  beyond  all  calculation.  In  the 
present  case  nothing  can  be  simpler  or  more  obvious  than  the  course  that 
might  be  pursued.  If  money  be  the  difficulty,  it  is  only  to  pass  an  act  permit- 
ting the  municipal  authorities  of  Madras  or  the  Government  to  raise  money  by 
loan,  undertaking  to  pay  the  Interest :  and  I  suppose  without  one  additional 
Rupee  of  Capital  being  paid  by  either  the  inhabitants  or  the  Government,  there 
would  be  abundant  funds  not  only  for  the  present  works,  but  also  to  wipe  off 
that  standing  disgrace  to  the  Port,  that  there  is  neither  shelter  for  shipping, 
nor  safe  and  convenient  means  of  landing  passengers  and  cargo.  Let  the  Go- 
vernment engage  to  pay  25,000  Rupees  a  year  and  the  Justices  a  like  sum 
from  the  Assessment  fund,  (I  suppose  much  less  than  they  both  actually 
now  spend  in  improvements  and  various  current  expenditures  that  would  be 
relieved  by  works  such  as  are  now  proposed)  and  there  would  be  available 
about  10  Lacks  of  Rupees,  sufficient  to  do  at  least  half,  if  not  all  that  Madras 
at  present  requires  ;  and  these  works  would,  if  thought  advisable  yield  such  a 
return  in  money  as  would  provide  for  further  improvements  far  beyond  what 
there  is  any  probability  of  the  place  requiring.  The  cleansing,  lighting, 
communications,  and  Port  improvements  might  all  be  carried  out  without  the 
slightest  difficulty  as  respects  money. 

10.  The  question  therefore  as  respects  the  improvement  of  Madras  rather 
than  an  inland  district,  is  not  properly — why  lay  out  so  much  money  on  Ma- 
dras, while  Cuddapah  is  without  roads  ?  but  rather  what  possible  reason  can 
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there  be  for  depriving  the  immense  population  of  Madras  of  the  advantages 
which  it  can  so  easily  afford,  merely  because  another  locality  is  without  some 
advantages  which  it  needs,  we  might  equally  well  argue,  why  do  any  thing 
for  India  while  Africa  is  in  such  a  savage  state  ? 

The  simple  fact  is  that  both  Government  and  the  municipal  authorities 
have  been  and  still  are  spending  more  money  annually  in  patch-work  with  tri- 
fling effect,  than  would  be  sufficient  to  carry  out  an  extensive  and  well  planned 
system  of- works  that  would  accomplish  all  the  ends  that  are  desired. 

We  have  an  undeniable  proof  how  abundantly  remunerative  Capital  may 
be  here,  by  the  results  of  Cochrane' s  Canal  which  now  yields  30,000  Rupees  a 
year,  the  Interest  of  6  Lacks,  while  such  a  work  would  be  executed  for  a  twen- 
tieth part  of  that  sum. 

11.  With  respect  to  the  3d  objection  (that  Madras  has  already  had  large 
sums  spent  upon  it)  I  answer,  1st. — It  certainly  has,  and  the  consequence  is, 
(as  is  usual)  that  it  has  now  become  of  such  value,  that  it  is  worth  taking  care 
of  and  improving.  When  you  have  collected  such  a  mass  of  people  into  one 
place,  it  is  only  so  much  the  more  necessary  and  remunerative  to  take  care  of 
them. 

12.  And  2d. — That  so  much  money  has  been  laid  out  so  advantageously 
although  in  so  injudicious  a  manner,  is  the  very  thing  that  should  encourage  us 
to  lay  out  the  money  in  future  on  a  more  comprehensive  plan,  in  the  assur- 
ance that  the  results  will  be  proportionably  so  much  greater.  All  that  has 
yet  been  done  may  he  properly  described,  as  a  patch  by  the  Justices  here, 
and  another  by  the  Government  there,  without  any  reference  whatever  to  a 
comprehensive  plan,  and  the  Avaste  of  money  has  consequently  been  immense. 
The  most  distinct  proof  of  the  mistaken  system  that  has  been  followed  is 
in  the  case  of  the  Bulwark.  For  this  work  150,000  tons  of  stone  were 
brought  from  the  Mount  an'd  Palaveram,  at  about  3f  Rupees  per  ton  for 
carriage  alone,  or  5,60,000  Rupees  in  all.  If  a  line  of  canal  had  been 
made  from  Palaveram  to  the  north  beach,  this  might  have  been  conveyed  to  the 
spot  by  an  average  of  15  miles  of  water  and  i  mile  of  land  carriage,  at  a 
cost  of  i  Rupee  a  ton,  or  75,000  Rupees  in  all,  and  if  a  Lack  of  Rupees 
be  allowed  lor  completing  the  line  of  canal,  there  would  have  been  a  total 
expenditure  of  1,75,000  Rupees,  instead  of  5,60,000  or  a  saving  of  3,95,000 
Rupees,  on  that  one  work,  besides  giving  Madras  the  benefit  of  18  miles 
of  water  communication,  connected  with  Cochrane' s  canal,  worth  at  least 
50,000  Rupees  a  year,  or  in  all  since  the  construction  of  the  bulwark  in 
1822,  15  Lacks  of  Rupees.  But  who  can  calculate  what  might  have  been 
done  for  Madras  in  this  interval,  if  the  granite  quarries  at  the  Mount  had 
thus  been  made  available  for  the  Port  at  so  trifling  a  rate  per  ton  ? 
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Such  a  misapplication  of  money  will  certainly  continue,  if  each  of  the 
wants  of  Madras  is  still  to  he  attended  to  as  an  insolated  thing,  and  hy  a 
distinct  department. 

13.  We  come  to  the  4th  objection  ;  viz.,  that  Madras  wants  a  Pier 
more  than  water. 

First,  it  is  surely  at  least  a  fair  question,  whether  the  health  of  the 
people  is  not  of  as  much  consequence  as  a  Pier  ?  I  suppose  I  may  be  allowed 
to  take  it  for  granted  that  healthy  as  Madras  is,  much  sickness  and  mortality 
would  be  prevented  if  it  were  freed  from  its  leads  of  effluvia. 

14.  Secondly,  to  say  that  Madras  wants  a  Pier  is  rather  begging  the 
question  ;  it  wants  some  works  to  improve  the  Port,  both  to  facilitate  landing 
and  to  protect  shipping,  but  what  those  works  should  be  is  a  proper  matter  for 
consideration.  I  am  myself  fully  persuaded  that  a  Pier  wrould  be  but  a  very 
imperfect  means  for  facilitating  the  landing,  and  that  shelter  from  the  swell  is 
absolutely  necessary  to  the  accomplishment  of  this  end:  I  most  fully  concur 
with  those  who  hold  that  the  providing  of  means  of  safe  and  convenient  land- 
ing at  Madras  is  one  of  the  very  first  things  required  ;  and  that  we  should  have 
been  here  more  than  a  hundred  years  without  having  made  one  attempt  to- 
effect  it,  is  one  of  the  most  disgraceful  things  to  us  that  I  know  of.  The  com- 
mencement of  the  Break-water  can  scarcely  be  called  an  attempt,  because  it 
was  never  carried  out  so  as  to  show  its  effect.  When  the  Guano  Island  o£ 
Ichaboe  was  discovered  on  the  coast  of  Africa,  hundreds  of  ships  resorted  to 
it,  and  as  even  on  the  lee  side  there  was  a  heavy  surf,  they  immediately  as  a 
matter  of  course,  without  an  Engineer  or  even  a  Government,  constructed  no 
less  than  36  temporary  Piers  out  of  ships'  spars,  and  dropped  the  cargoes  into 
boats  from  the  ends  of  them  at  the  back  of  the  surf.  This  was  done  entirely, 
hy  the  officers  ofthe  ships  without  the  least  experience  in  such  work,  and 
at  a  cost  of  a  few  pounds  for  each,  including  the  injury  done  to  the  spars, 
while  here  weha/e  been  seated  in  front  of  a  surf  for  a  ,  hundred  years,  with 
the  Government  and  a  large  commercial  community  on  the  spot,  having  before 
our  eyes  the  inconvenience  and  danger  to  passengers,  and  bearing  a  loss  in  the 
cost  of  shipping  and  landing  cargo  which  would  have  paid  for  the  most  com- 
plete  works  a  hundred  times  over. 

15.  The  Piers  formed  at  Ichaboe  were  of  "course  an  imperfeet  means 
and  were  liable  to  be  destroyed;  the  ends  were  exposed  to  the  swell  of  the 
sea  so  that  it  was  still  rough  work  to  embark  and  disembark  cargo  and 
passengers,  but  still  it  was  an  immense  improvement,  and  shows  clearly  how 
much  even  an  insignificant  work  could  do  to  improve  the  landing.  But  the 
essential  thing  is  a  short  break-water  to  keep  off  the  swell,  and  such  a  work 
must  be  executed  before  long.    A  ship  break-water  should  however  never  be 
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lost  sight  of.  Such  a  work  in  7  fathoms  would  require  about  1,000  tons 
per  yard  of  length,  or  2  millions  tons  for  2,000  yards,  and  if  the  canal 
■were  executed  from  Palaveram  to  the  northern  beach  and  the  small  break- 
water were  built  to  facilitate  the  loading  of  the  boats,  the  stone  could  be 
deposited  at  Rupee  a  ton,  and  the  whole  executed  for  10  Lacks.  The 
real  state  of  the  ease  therefore  is  this,  that  one  of  the  important  ends  to 
be  gained  by  the  works  now  proposed  is  that  we  thus  lay  the  necessary  founda- 
tion not  only  for  sanitary  improvement  but  also  for  that  of  the  Port.  Thus 
this  objection  is  in  fact  one  of  the  strongest  ai'guments  that  could  be  ad- 
vanced for  the  construction  of  a  tank  and  canal.  Considerable  sums  have 
been  spent  of  late  years  in  protecting  the  coast  by  means  of  stone  groins, 
and  there  will  certainly  be  a  constant  demand  for  stone  on  this  account  also 
in  future. 

16.  Another  essential  thing  for  the  improvement  of  the  Port  is  the  ob- 
taining a  greater  space  in  front  of  the  Custom  House  and  commercial  build- 
ings, and  this  can  easily  be  done  by  forming  groins,  (as  indeed  has  been 
commenced  at  the  Custom  House,)  so  as  to  collect  the  sand  and  extend  the 
bank  further  to  seaward.  At  Vizagapatam  the  line  of  the  beach  has  been 
permanently  removed  70  yards  to  seaward  by  these  means.  And  for  this 
also  stone  will  be  required. 

I  trust  the  objections  are  thus  most  fully  and  conclusively  answered. 
There  is  no  place  in  the  Presidency  where  more  extensive  good  could  be  effect- 
ed for  a  certain  sum  than  in  Madras  itself,  and  no  place  where  the  money 
advantages  would  be  greater.  And  I  believe  there  is  not  a  point  in  the 
physical  improvement  of  Madras,  for  the  promotion  of  which,  a  reservoir  of 
water  with  a  navigable  canal  from  the  Mount  to  the  beaeh,  would  not  be 
a  fundamental  work. 

17.  The  advantages  in  money  that  would  be  derived  from  _it  are  these 

1st. — The  present  expenditure  on  cleansing  roads,  conveyance  of  stone 
for  Grovernment  works,  on  dispensaries,  on  additions  and  alterations  to  the 
tunnel  &c.,  would  be  diminished. 

2d. — A  large  sum  would  be  saved  in  the  transport  of  goods  and  ma- 
terials in  Madras,  probably  at  least  50,000  Rupees  a  year ;  part  of  which 
might  be  taken  in  tolls  if  thought  desirable. 

3d. — Probably  10,000  acres  of  land  might  be  irrigated,  half  of 
it  throughout  the  year  as  garden  and  rice  land,  and  half  as  grass 
land  in  the  compounds.  The  actual  value  of  water  so  applied  would  be  immense, 
at  least  ten  Rupees  an  acre  on  an  average,  and  of  this  £  or  id  might  be  taken 
as  water  rent  if  necessary,  yielding  from  30,000  to  50,000  Rupees.    Of  the  great 
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value  of  this  a  judgment  may  be  formed,  from  the  case  of  the  Horticultural  gar- 
de, an  extent  of  only  a  lew  acres,  which  is  only  partially  watered  from  a  well 
of  bad  water,  at  a  cost  of  300  Rupees  a  year.  It  could  be  supplied  with  a  pro- 
fusion of  good  water  from  the  proposed  works  for  20  or  30  Rupees  a  year,  and 
leave  an  abundant  profit  for  the  works  out  of  that. 

4th —A  great  saving  would  be  effected  in  the  procuring  water  for  domestic 
purposes,  and  of  course  a  water-rate  might  be  levied  if  considered  advisable. 

5th.— An  immense  saving  of  money  might  be  effected  by  passenger  traffic 
on  the  canal.  At  present  there  are  about  100  passengers  a  day  on  Cochrane's 
canal,  only  between  Madras  and  Pulicat,  though  it  leads  to  nothing  beyond,  and 
though  the  speed  is  slower  than  the  rate  at  which  a  man  walks,  and  about  15 
Rupees  a  day  are  paid  by  the  passengers.  Considering  this  and  the  enormous 
passenger  traffic  on  the  roads  in  Madras,  small  steamers  with  a  speed  of  6  or  8 
miles  an  hour  might  ply  on  the  canal  probably  every  i  hour,  and  convey  multi- 
tudes of  passengers.  Perhaps  there  is  no  place  in  the  world  (excepting  London 
and  other  first  class  cities)  where  there  is  so  much  required  or  where  there  is  so 
large  a  population  collected,  and  yet  spread  over  so  considerable  a  space. 

6th. — It  would  greatly  add  to  the  returns  of  Cochrane's  canal ;  if  the  fire- 
wood, &c,  brought  by  that  line  could  instead  of  being  stopped  as  at  present  at 
the  northern  extremity  of  the  city,  four  miles  from  the  centre,  could  be  brought 
and  landed  at  all  points  through  the  heart  of  the  place,  this  would  greatly  increase 
the  present  traffic,  which  now  yields  30,000  Rupees  a  year. 

When  these  things  are  considered,  there  can  be  no  sort  of  question  about 
the  enormous  returns  in  money  that  would  be  derived  from  those  works  to  the 
Government  and  the  inhabitants,  nor  about  the  direct  revenue  that  could  be 
derived  in  tolls,  and  water-rates,  if  it  is  required  to  raise  a  direct  revenue.  And 
consequently  there  can  be  no  question  about  providing  the  Interest  for  any  sum 
of  money  that  can  be  necessary  for  the  improvement  of  Madras  in  every  way. 

18.  Since  my  first  Memo,  on  this  subject  was  written,  some  rough  levels 
have  been  taken  up  the  valley  of  the  Adyar,  from  which  it  appears  that  there  is  a 
most  remarkable  basin  just  above  Pajaveram,  which  once  formed  the  bed  of  a, 
magnificent  tank,  that  must  have  been  from  12  to  20  miles  in  circumference, 
perhaps  more.  There  is  something  very  remarkable  in  this  feature.  I  have 
never  seen  a  similar  perfect  basin  or  lagoon,  nor  heard  of  one,  in  the  Peninsula 
before.  There  appears  to  be  no  rise  whatever  in  the  valley  for  five  or  six  miles. 
The  bund  of  this  tank  is  still  in  existence,  though  with  two  or  three  breaches 
in  it,  and  could  be  perfectly  restored  for  10,000  Rupees.  There  is  now  a  very 
large  area  probably  10  square  miles,  without  a  house  or  a  tree  on  it,  but  the 
tradition  among  the  people  is  that  23  of  the  surrounding  villages  also  stand  on 
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•ground  that  was  within  the  heel  of  the  tank.  Were  it  not  for  these  villages  an 
immense  tank  might  he  formed,  hut  even  without  raising  the  water  so  high  as 
to-cover  any  village,  we  might  have  a  large  reservoir.  But  further,  the  bed  of 
the  Adyar  in  the  hreach  of  this  bund  is  only  ahout  30  feet  above  the  mean 
level  of  the  sea,  so  that  a  bund  of  that  height  at  the  head  of  tide  water,  viz.,  at 
the  bed  of  the  Adyar  nearest  the  long  tank,  would  throw  the  water  back  to  the 
old  tank,  and  a  few  feet  more  would  make  it  stand  hack  to  the  head  of  the  basin 
which  it  occupied,  a  distance  of  15  or  16  miles.  This  is  amost  remarkable  fact  when 
it  is  considered  that  the  general  rise  of  the  country  from  the  coast  is  6  or  8  feet 
a  mile.  In  this  respect  I  have  never  seen  any  site  for  a  tank  to  be  compared 
with  this,  it  might  be  supposed  to  have  been  provided  for  the  very  purpose  of 
supplying  Madras  with  water.  The  chief  expense  would  be  the  compensation 
for  cultivated  land  that  would  be  flooded.  Probably  the  best  way  would  be  to 
repair  the  old  bund  so  as  to  retain  only  a  moderate  depth  of  water  in  it  and  to 
make  a  second  bund  either  at  the  Mount  or  between  that  and  Marmalono-  bridge 
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of  such  a  height  as  to  retain  the  water  to  as  great  a  height  as  the  Cantonment 
of  Palaveram  would  allow,  the  Parade  ground  of  which  is  about  40  feet  above 
the  jnean  level  of  the  sea.  I  should  however  mention  that  these  levels  have 
not  yet  been  checked,  though  I  believe  there  is  no  considerable  error  in  them. 
How  very  slight  the  rise  of  the  country  is  on  the  line  of  the  Adyar  will  be 
understood  from  the  fact  that  the  bed  of  that  river  at  the  head  of  the  old  tank 
ahout  7  miles  above  Palaveram  is  not  30  feet  above  the  top  of  the  bund  of 
the  long  tank,  19  miles  distant.  If  ten  feet  depth  of  water  were  retained  in 
the  old  tank,  it  would  only  require  about  4i  locks  of  10  feet  rise  each,  to  form 
the  navigation  from  tide  water,  making  a  water  communication  of  25  miles 
from  Olive's  battery. 

19.  I  append  a  rough  estimate  to  give  some  idea  of  the  value  and  re- 
turns of  the  different  uses  to  which  the  water  may  be  applied,  independently 
of  its  sanitary  effects. 
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Quantity 
in  mil- 
lions of 
cubic  yds 
of  water. 

Cost  in 
Capital 
Rupees. 

Interest 
at  6  per 
cent,  or 
annual 
cost. 

Value 
each 
year. 

Proposed 
charge 
i  value. 

20 

60,000 

3,600 

90,000 

22,500 

40 

90,000 

5,400 

40,000 

10,000 

16 

48,000 

2,880 

16,000 

4,000 

40 

15 

45,000 

2,700 

36,000 

9,000 

1 

3,000 

1801 

i 

50,000 

12,500 

132 

2,46,000 

14,785 

J 

2,32,000 

60,000 

Consumption  for  700,000  people, 
at  2  cubic  l'eet  or  -j—  cubic  yards 
per  d  ty  each  for  one  year  

Irrigation  of  4000  acres  at  %  inch 
of  water  per  day  for  280  days 
or  3000  acres  actually  watered. 

Irrigation  of  4000  acres  partially 
watered  for  grass  at  T\,  inch... 

Evaporation  of  tank,  average  8 
square  miles,  a  depth  of  If 
yards  allowing  for  rain  

Water  Power,  equal  to  that  of  300 
pair  of  bullocks,  half  of  which 
to  be  consumed,  the  rest 
being  used  for  the  above  pur- 
poses  

Navigation  lockage,  20  locks  fall 
per  day  

Total.. 


Supposing  the  tank  to  be  kept  supplied  for  4 
months  in  the  year,  its  contents  must  be  of 
the  above  or  85  millions  ;  at  3  Rupees  per  1000 
cubic  yards,  it  would  cost  2\  Lacks. 

Saving  in  wear  of  roads  

Passenger  traffic,  1000  per  day  over  20  miles  at  | 
pice  per  man  per  mile  ,  


Rs.  5,000 
Rs.  18,000 


83,000 

Deducting  for  Repairs,  &c,  Rs.  23,000 

—   .  ■  -  ■  - 

Net  Annual  Income,  Rs.  60,000 

Which  at  6  per  cent  is  the  interest  of   jq  Lacks 

Estimated  cost  of  works,  tank,  &c,  2\  Lacks  •) 

 i  „  j3*  » 

6£  Lacks. 


Navigation. 


Leaving  G.V  Lacks  for  iron  pipes  and  various  improvements  of  many  kinds  • 
besides  the  gain  of  1,70,000  Eupees  per  annum,  the  difference  between  the 
charge  and  the  actual  value  of  the  several  advantages. 

20.    In  explanation  of  the  foregoing  estimate  I  append  the  following 
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The  value  of  the  water  for  domestic  purposes  is  here  estimated  at  2  Annas 
per  head,  or  10  Annas  per  house  per  annum,  and  it  is  proposed  to  be  charged 
at  2.}  Annas  per  house. 

The  irrigation  throughout  the  year  is  reckoned  to  be  worth  10  Rupees 
per  acre  for  two  or  three  crops  of  grain  &c,  or  one  of  sugar,  and  the  charge 
proposed  is  2£  Rupees  per  acre  ;  a  great  deal  is  already  irrigated  for  part 
of  the  year;  this  charge  would  therefore  be  in  addition  to  the  present  land 
tax. 

The  irrigation  of  the  grass  lands  is  estimated  to  be  worth  4  Rupees  an 
acre  and  the  charge  proposed  is  1  Rupee. 

The  Water  Power  is  reckoned  at  the  rate  of  10  Rupees  a  month  for  a  pair 
of  bullocks,  and  2i  Rupees  is  proposed  to  be  charged. 

Half  of  the  water  so  used  is  assumed  to  he  afterwards  used  for  irri- 
gation, &c,  and  the  other  half,  from  its  being  applied  in  low  situation 
&c.,  to  run  to  waste. 

No  water  is  consumed  in  the  evaporation  from  the  Cooum,  because  that 
will  be  much  more  than  supplied  by  the  waste  water. 

The  navigation  would  extend  from  Clive's  battery  to  9  miles  above 
Palaveram  in  all  27  miles.  The  value  is  calculated  by  allowing  100  tons 
a  day  on  an  average  to  pass  along  20  miles,  and  that  1J  Annas  per  ton 
per  mile  is  saved  by  conveying  by  water  instead  of  by  land. 

The  passenger  traffic  would  be  enormous,  it  is  reckoned  at  an  average 
of  1000  a  day  over  20  miles,  and  the  charge  is  •§■  Pice  per  man  per  mile, 
or  for  instance  3  Pice  from  the  Cathedral  to  Cochrane's  canal  basin;  pro- 
bably the  charge  for  conveyance  would  be  about  the  same,  making  a  total 
charge  of  6  Pice  for  that  distance. 

21.  To  show  the  large  amount  of  traffic  carried  on  upon  the  line  in 
question  even  under  present  circumstances,  I  had  a  table  of  that  passing 
Palaveram  on  the  Madras  and  Chingleput  road,  the  goods  conveyed  con- 
sist chiefly  of  firewood,  straw  and  other  consumable  articles  for  the  supply 
of  Madras,  brought  from  the  direction  of  Chingleput,  part  of  which  would 
necessarily  be  carried  by  this  line  of  navigation. 

The  traffic  as  taken  on  the  22d  of  February  of  this  year  was  as  follows  :— 

Passenger  bandies   ,   6S 

Goods  do  1,534 

Bullocks  ,   26S 

Foot  travellers    2,960 
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This  vast  traffic  on  an  imperfect  common  road,  without  moans  for  continu- 
ous transit,  so  that  both  goods  and  travellers  must  proceed  by  daily  stages 
of  from  15  to  25  miles,  shows  how  enormous  it  would  be  if  the  cost  and 
time  were  reduced  to  -J^th,  as  it  would  be  by  a  steam  canal.  Leaving  out 
G5  days  of  the  year  for  diminished  traffic  during  the  monsoon,  the  cost  of 
this  traffic  may  be  thus  calculated  ; 

1000  loaded  bandies       X  300  at  1    Anna  Rs.  18,750 

68  passenger  bandies  x  300  at  1£  Anna   „  1,275 

150  loaded  bullocks     X  300  at  2   Pice   „  470 

3000  foot  passengers     X  300  at  1£  Pice   „  6,800 

Total  cost  per  mile  per  annum... Rs.  27,295 

In  this  estimate  I  allow  for  less  than  fd  of  the  bandies  being  loaded. 
T  calculate  the  expense  of  the  foot  travellers  at  li  Pice  a  mile,  or  2£ 
Annas  a  day  as  the  average  value  of  their  time,  supposing  they  walk  20 
miles  a  day.  We  have  thus  the  extraordinary  sum  of  27,000  Us.  a  year 
spent  in  traffic  on  every  mile  of  this  road,  and  hence  if  a  canal  could  be 
worked  at  2  Pice  a  ton  per  mile,  or  £th  Pice  per  bandy  load,  ^th  ot  the 
cost  by  an  imperfect  road,  (of  which  there  can.be  no  doubt  from  the  rate 
of  3  Pice  on  Cochrane's  canal  in  its  present  imperfect  state,)  there  would 
be  a  saving  of  25,000  Rupees  a  mile,  or  on  the  20  miles  from  the  head  of 
the  Palaveram  basin  to  the  centre  of  Madras  5  Lacks  a  year,  the  Interest 
at  10  per  cent,  of  50  Lacks.  This  will  give  some  idea  of  the  enormous 
waste  of  mouey  in  Madras  and  its  neighbourhood  from  want  of  cheap 
means  of  transit.  If  there  are  3000  foot  travellers  a  day  11  miles  from 
Madras,  what  must  there  be  in  Madras  itself  ?  and  what  would  there  be  if 
instead  of  walking  at  3  miles  an  hour  and  at  a  cost  of  1^  Pice  a  mile, 
they  could  be  conveyed  in  steamers  at  J  Pice  a  mile,  and  at  8  miles  an 
hour. 
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MEMORANDUM  ON  THE  ADYAR  BASIN,  BY  LIEUTENANT  COLONEL 
A.  T.  COTTON,  CHIEF  ENGINEER,  DATED  MADRAS,  APRIL  22d,  1852. 

The  basiu  of  the  Adyar  extends  in  a  S.  W.  direction  inland  from  St. 
Thome,  the  S.  W.  extremity  being  about  25  miles  from  that  village. 

Its  breadth  gradually  increases  from  li  miles  where  the  southern  coast 
road  crosses  it  to  about  6  miles  near  Pecrungallatoor,  which  is  15a  miles  jn  a 
direct  line  from  St.  Thome— immediately  after  this  it  increases  more  rapidly 
up  to  21  milea  at  the  south  western  extremity  of  the  basin. 
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MEMORANDUM  ON  THE  ADYAIi  BASTS'. 


The  total  area  of  the  basin  is  21G  square  miles  of  which  ffc„*a      ,  , 
the  hund  of  the  old  tank  proposed  to  he  restored,  88  ^     ^  Z  , 
*  178  square  miles  ;  hut  in  this  area  there  are  61  ta  J 

of  various  sizes  from  20  an-tv-tR /■».  i  •■  "preaas 

square  mile.  *  °f  *  m,lc  t0  G°°  acres  *  H  of  a 

squai^irregat°  "  °f  ^  <>f  all  these  tanks  is  about  13, 

Th^^ean  dePth  »  Probably  about  4  feet  and  their  aggregate  COn 
tents=|Xl3ix3)097,600=56  millions  cubie  yards.  & 

The  contents  of  the  proposed  new  reservoirs  will  be  about  as  follows  :- 


Millions 
Cubic  yard's. 

AT   7|  by  3,097,600  by  f=  31 

■New  tank  below  the  present  one  2*] 


Old  tank  restored. 


Square  Miles. 

J|  by  3,097,600  by  2  = 


Total. 


15% 


•46| 


From  a  ram  table  whieh  has  been  calculated  in  this  office  by  omitting 
he  first  half  umh  of  every  fall  in  order  to  aUow  for  absorption,  ifc  appears  that 
the  mean  water  supply  of  that  portion  of  the  basin  which  is  situated  above 
the  old  tank  has  been  on  an  average  of  49  years,  from  1803  to  1852  as 
foflows  : — 

The  area  of  this  portion  of  the  basin  being  178  square  miles. 


The  quantity  in  May  has  been  178  by  3,097,600  by 


2-005 


June 
July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 


3G- 
•812 


Millions 
Cubic  yards. 

32 


36- 
2-084 


178  by  3,097,600  by- 
178  by  3,097,600  by-  3( 
178  by  3,097,600  by— 

J  36' 


178  by  3,097,600  hj~ 
178  by  3,097,600  by-*- 
178  by  3,097,600  by"'958 

"  36* 
4-233 


178  by  3,097,600  by 
178  by  3,097,600  by-6^-- 

"     SIS'  ' — 


36- 
'694 


12i 

-L-'2 

32 
48 
52 

183 

6<±i 
104 


Total...  578 


The  contents  of  all  the  reservoirs,  those  now  existing  and  those  proposed, 
being  102  millions  cubic  yards-we  may  judge  from  the  foregoing  calculation' 


BY  LIEUT.  COL.  A.  T.  COTTON. 
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together  with  that  which  follows,  that  the  supply  would  bo  received  as  fol- 
lows ;  the  evaporation  from  the  surface  of  the  tank  id  taken  at  an  average 
of  13  years. 


ivccci\  en. 

Expended. 

Total  Expen- 
diture. 

Remaining 
in  tanks. 

On  evaporation  usefully. 

UULLLllOll  OUUIL. 

Million  cubic 

Million  cubic 

lYTillinn  piiIiip 

TvMllm'n  f>niii'/i 

-1*1  III  1*1]  1  LUiJH 

yards. 

yards. 

yards. 

yards. 

yards. 

32 

14 

14 

28 

4 

„  June   

12 

14 

2 

16 

0 

July  

32 

12 

20 

32 

0 

„  August.  ... 

48 

18 

20 

38 

10 

„  September. 

52 

15 

20 

35 

27 

„  October. . . . 

14 

17 

25 

42 

129 

„  November. 

183 

15 

25 

40 

tank  surplusing. 

„  Dei-ember.. 

65 

16 

25 

41 

Do. 

„  January ... 

10 

20 

25 

45 

67 

„  February. . 

none 

15 

15 

30 

37 

none 

10 

15 

25 

12 

»  April  

6 

5 

13 

18 

0 

171 

219 

390 

Erorn  these  two  tables  it  appears  that  in  an  average  year — 


That  in  the  months  of  September,  October  and  November,  water  would 
be  flowing  over  the  calingulahs  and  out  to  sea  by  the  Adyar ;  and  that  the 
quantity  thus  run  out  would  be=579— 219=  360  million  cubic  yards. 

The  basin  appears  to  be  generally  rather  flat,  and  it  is  interspersed  here 
and  there  with  rocks  and  little  hills,  like  the  Paleveram  ones,  whence  ample 
supplies  of  granite  may  be  obtained. 

It  is  further  to  be  remarked  that  the  projected  Channel  from  the  Palaur 
at  Areot,  terminates  in  the  head  of  the  basin  of  the  Adyar,  so  that  water  can 
be  led  by  that  line  into  these  tanks. 
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